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75 Watts 
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— they speed-up laboratory chores 


»lechnicon paraffin knife 


makes work with paraffin-embedded tissues quick and 
easy. Great for cutting large blocks into small ones; 
for mounting blocks on a microtome object disc; for 
squaring up blocks; for separating ribbons in a water 
bath .. . Hollow stainless steel handle doesn’t heat up; 
spring switch under thumb gives Finger-Tip Heat Con- 
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delivers slides ready for staining in 7 minutes! Just 
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The water temperature is just right — never too hot or 
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from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 
day-in, day-out. And it's easy to see your sections 
against the dull finished black interior of the bath. 
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GAMMA 
U-CAMERA 


. . . the NEW UNIVERSAL camera 
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-application—now ready for delivery. 
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Outstanding texts for science classes = 


Practical Invertebrate Anatomy 
By W. S. Bullough 


A complete laboratory reference, this book describes more than 100 invertebrates 
commonly examined by zoology students. Each description is prefaced by an 
account of the distribution, habitat and mode of life of the genus. Notes on un- 
usual organic structures are included, together with details of classification. A 
series of 168 drawings, directly labelled, provides clear and precise illustration. 
Appendices describe the methods of culture, killing, fixing and preserving speci- 
mens. Published in June. $4.50. 


Man's Physical Universe 
Third Edition 
By Arthur T. Bawden 


This is the third edition of a highly successful text designed for survey courses in 
the physical sciences. The emphasis throughout is on the scientific attitude and 
method. The new edition brings up to date the applications of general prin- 
ciples, now including the important advances of the past decade. Published 
in May. $4.75. 


Manual for 


Comparative Anatomy 
Revised Edition 
By Leonard P. Sayles 


This manual features a unique arrangement, listing parts in one column, each 
followed by the descriptive material. Either type study or comparative study of 
systems is facilitated by this method. The revision includes 37 new illustrations, 
bringing the total to 92. All illustrations are fully and directly labelled. To be 
published in August. 


Exercises in General Chemistry 
By Dietrich & Kelsey 


This manual, adaptable to any elementary chemistry course, contains a wide 
range of carefully chosen and well-tested exercises. The large number of exer- 
cises gives the instructor ample opportunity to select the experiments best suited 
to the requirements of his classes. Published June 20. $3.00. 
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Is scientific method neutral to ethical questions? 


SCIENCE AND THE GOALS OF MAN 


A Study in Semantic Orientation 


By Anatol Rapoport, Associate Professor of Mathematical Bi- 
ology, University of Chicago. Foreword by S. I. Hayakawa 


Is science merely a tool, or can it be a way of life? This book is a brilliant interpretation 
of the moral and philosophical significance of science. Applying the tools of semantics, a 
scientist here vigorously affirms that in scientific method and orientation rest the foundations 
of individual and social sanity. More than an answer to the skeptics, his book puts inte long- 
needed perspective the all-embracing role of science in human affairs. ; 


‘*The author manifests a great ability in scientific thinking as well as in dealing with human 
affairs. . . . He shows convincingly that science does not destroy human values.’’—Phillipp 
Frank, Professor of Physics, Harvard University. 
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of view.’’—Stuart Chase. 


HARPER & BROTHERS 


«*. . . a model of clarity. . . . Science emerges, not as a by-product of a particular culture, 
but as the essence of a culture only now in the process of formation.’’-—AMERICAN 
SCIENTIST. 


. a significant addition to the growing literature of semantics . . 


- a fresh, new point 


$3.50 at your bookstore or from 


49 E. 33rd St. 


New York 16, N. Y. 
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COMPLETELY NEW 
WILL CORPORATION 


CATALOG 
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of laboratory apparatus 
and supplies 


“The arrangement of items is 
very practical: things that go together are found 
together.” 

“I like your indexing system—I can find the right 
equipment in a matter of seconds.” 

“Tilustrations are sharp and clear—next best thing to 
having a sample.” 

We hope you're finding Catalog 6 equally useful. And 
if, by chance, yours hasn’t reached you yet, write the 
nearest office-warehouse listed below—on your com- 
pany letterhead. 


Rochester 3, N.Y... . Will Corporation 
New York 12, N.Y... . Will Corporation 


Buffalo 5, N.Y. Buffalo Apparatus Corp. 
Atlanta 3, Ga. . Southern Scientific Co. 


STATHAM 
Physiological Pressure Transducers 


EKG 
or 
Recorder 


The Model P23 pressure transducers were specifi- 
cally designed for the purpose of measuring and re- 
cording arterial and venous blood pressures. The 
system illustrated above demonstrates how simply 
measurements can be obatined with Statham 
transducers. 


Please write our 
Engineering Department 
for more specific data. 
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Titration-pH Meter 


__ versatile instrument for the laboratory. Saves 
space, time and money. pH measurements — 
and titration readings may be made concur-_ 


$210. 00 complete. 
MACBETH CORPORATION 


P. O. Box 950 Newburgh, N. Y. 


AMINO ACIDS PH OTOVOLT 


for 
Biological & Microbiological Radiation-Detection 


INVESTIGATIONS Densitometer Mod. 500-R 


AMINO ACIDS 


Write for Catalogue S +810—Spring Edition 


— May 1950 — A photoelectric instrument for the exact measure- 

iced “ ment of density of X-ray film employed in personnel 
Listing a Complete Selection of Over 400 monitoring for protection against harmful radiation 
Important Biochemicals in nuclear, radioactive isotope, and X-ray work 
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So much to see! See it clearly with a | 
binocular designed and built to give a 
sharp, brilliant image ...a binocular 
which is indeed the precision scientific 
instrument it must be to afford such per- 
formance. If you’ll compare before you 
buy, you’ll choose the Bausch & Lomb 
binocular. Read the 32-page Bausch & 
Lomb catalog. It tells what qualities to 
look for, and howto choosea binocular 
best suited to your own use. Free on 
request. Bausch & Lomb Optical Co., 
642-Y St. Paul St., Rochester 2, N. Y. 


Bausch & Lomb 
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Colloque International de Physique Theorique, 
Particules Fondamentales, et Noyaux: Paris, April 24-29 


F. J. Belinfante 


Department of Physics, Purdue University, Lafayette, Indiana 


COLLOQUIUM ON THEORETICAL 

PHYSICS was held at the Institut Henri 

Poincaré in Paris, April 24 to 29. At this 

conference, sponsored by the Centre Na- 
tional de Recherche Scientifique, various aspects of 
the theories of elementary particles were discussed. 
Among the many people participating or attending 
there were Ashkin, Auger, Bauer, Belinfante, Bhabha, 
Camerini, Casimir, DeBoer, DeBroglie, D’Espagnat, 
Destouches, Dirac, Feynman, Fierz, Glauber, Halban, 
Heitler, Hoang Tchang Fong, Iskraut, Janossy, Kal- 
len, Kemmer, Klein, Kofoed Hansen, Leprinee Rin- 
guet, Moller, Pauli, Peierls, Proca, Rosenfeld, Serpe, 
Valatin, Wataghin, and Wonthuysen. 

Of the most important subjects discussed, we men- 
tion here only a few. Rosenfeld reported on the 
limitations imposed on the measurability of electric 
charge and current densities. By using heavy ele- 
mentary particles as test bodies, the charge distribu- 
tion of electrons might be measured in regions smaller 
than the Compton wavelength. 

Dirac reported on a new method of describing inter- 
acting particles. States were defined on parametrized 
hypersurfaces in space-time; is considered constant 
if field variables for given parameter values u,, U., Us 
on different hypersurfaces (different generalized time 
t) are the same. There is one Schrédinger equation 
giving 9/dt; there are similar equations describing 
the change of w when the parametrization is changed, 
or, in the ease of quantum electrodynamics, also when 
the gauge of the longitudinal part of the vector po- 
tential is changed. Further, expressions for canoni- 
cal conjugates of field variables in terms of time de- 
rivatives of field variables are generally considered as 
auxiliary conditions or Schrédinger equations rather 
than as q-number relations. In this way, classical 
quantum electrodynamies can be quantized without 
use of Fermi’s methods, and the Lorentz condition 
need not be imposed. The large numbers of Schréd- 
inger equations thus obtained is finally reduced to 
only one by fixing the choice of the parametrization 
by making the charge density independent of t, by 
considering the charge density as the canonical conju- 
gate of a new variable # and expressing the scalar 
potential in terms of d0/dt, thus avoiding the auxil- 
iary condition expressing the vanishing of the canoni- 


cal conjugate of the scalar potential, and by finaliy 
choosing # as the time variable t. As a consequence, 
the choice of hypersurfaces t= constant is linked up 
with the gauge of the longitudinal vector potential, 
and a change of the gauge necessitates a change of 
the hypersurfaces. 

Pauli reported on difficulties met when one tries to 
apply the method of renormalization of mass and 
charge to meson theory. He also discussed the method 
of regularization, by which meaningless (divergent) 
integrals may be avoided. One would like to consider 
the “D-functions” thus introduced as describing the 
action of actual particles of finite (large) mass rather 
than take their masses to infinite as it is now done 
for avoiding ambiguities. But the theory remains 
unsatisfactory, as charge renormalization cannot be 
avoided by it. 

Kallen showed how one ean obtain recent theoreti- 
eal results just: as well by use of Heisenberg’s repre-' 
sentation as by use of interaction representation. 

Heitler discussed a theory proposed by Gupta and 
Bleuler for avoiding the inconsistencies in Sehwing- 
er’s definition of the “photon vacuum” in quantum 
electrodynamics. By use of an indefinite metrie for 
the ealeulation of matrix elements, it is possible to 
interchange the creation and annihilation operators 
for the “sealar” photons deseribed by the sealar po- 
tential. Thus, Sehwinger’s covariant photon-vacuum 
definition gets a meaning. It is made consistent with 
the Lorentz condition by making the latter condition 
less rigorous, referring only to operators annihilating 
photons. It is hoped that this less rigorous Lorentz 
condition may be sufficient. 

Belinfante stressed the disadvantage of the non- 
covariant definition of the “photon vacuum,” which 
states only the absence of transverse photons. So- 
called proofs of the “equivalence” of this definition 
with the covariant one seem to be wrong. Applica- 
tion of Umezawa and Kawabe’s guess at a covariant 
cut-off of the now divergent integrals in a future 
theory shows how the noncovariant definition of an 
electron without free photons leads to a noneovariant 
result for the electron self-energy. The question was 
diseussed whether there would be any experimental 
method of detecting the small effects of the noneovari- 
ant terms on the properties of the electron. It seemed 
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best to make an accurate check of the theoretical 
formula for the Rydberg constant. (Note added: 
Birge has in the meantime shown that indeed such 
effects from noncovariant terms on the Rydberg con- 
stant do not exist. This would thus show the neces- 
sity of a new covariant definition of the photon-vac- 
uum consistent with quantum electrodynamics.) 

Feynman discussed the dualism between the “field” 
point of view and the “action at a distance” point of 
view in electrodynamics. An “integrovariational dif- 
ferential equation” was derived for the S-matrix de- 
scribing the collision of a number of electrons in an 
external field in absence of free photons before and 
after the process. In this equation one of the D-fune- 
tions occurs. Smearing out this D-function in order 
to avoid infinities gives a method of calculation, but 
does not lead to a consistent theory. 

Rosenfeld reported on the nucleon-nucleon interac- 
tion, in particular on Blatt and Jackson’s discussion 
of the low energy scattering. cross sections and on the 
possibility of finding range and depth for an effective 
triplet state potential and for an effective singlet state 
potential separately. Both ranges can be made equal 
and a charge dependence of nuciear forces in the low 
energy region can be avoided by choosing a potential 
with sufficient tail at large-7.' For this purpose, an 
exponential well is just as geod as a Yukawa poten- 
tial, and the range of the potential fits nicely with the 
present mass of the a-meson, but square wells or 
Gaussian potentials would not work. With the cor- 
rect potential-with-tail, the effect of tensor forces on 
low energy scattering can be considered as small. 

The present data on the angular distribution in 
seattering ean certainly not be explained by a pseudo- 
scalar meson field alone. For the rest, relativistic 
effects should be particularly strong, by cross terms, 
when different couplings of a meson field with nu- 
cleons are combined. Pauli remarked that besides 
tensor forces a “spin-orbit” coupling may have to be 
taken into account. 

Moller reported on the present ideas about the na- 
ture of a-mesons and u-mesons. He mentioned some 
experimental evidence for the existence of neutral 
x-nesons, which rapidly--disintegrate into a pair of 
gamma quanta. 

Ashkin gave a report on new results obtained in 
this regard in Berkeley. The observed angular dis- 
tribution of the gamma ray coincidences can be ex- 
plained theoretically under the assumption that the 
gamma Yays are emitted in a spherically symmetric 
way in the rest system of the neutral x-meson. The 
mass of the neutral a-meson is only slightly less than 
that of the charged x-meson. From measurements of 
the total intensities in the gamma spectrum for en- 
ergies corresponding (a) to half the rest energy of the 


x-meson, and (b) to the entire rest energy of this 
meson, one can obtain some information about the 
nuclear coupling constants for the neutral «-meson. 
Bhabha attempted to avoid the 1/r* difficulty in the 
deuteron problem by deriving an exponential instead 
of a Yukawa potential for the proton-neutron inier- 
action, from a new type of meson theory. He stressed 
that this theory was of a type not discussed by Pais 
and Uhlenbeck. Feynman pointed out that Bhabha’s 
theory might lead to inconsistencies, if one considers 
the emission of real mesons, instead of the virtual 
meson field connected with the nucleon-nucleon inter- 
action. Casimir remarked that the 1/r* difficulty is 
not taken seriously in the magnetic dipole-dipole inter- 
action of an electron, say with the nucleus, because r 
is large for these particles anyhow. Is a similar 
reasoning not possible in the deuteron problem? 
Heitler discussed a simple theory of multiple meson 
production by high energy nucleons traversing nuclei. 


The energy spectrum of the cosmie ray primary nv-. 


cleons is given. It is assumed that for each separate 
collision against a nucleon bound in the nucleus, only 
one meson is created, with an energy equal to a given 
fraction of the energy of the primary, as long as the 
latter energy lies above a certain critical value. About 
the same amount of energy is taken up by the recoil 
nucleon inside the nucleus. If this recoil energy is 
higher than the critical energy, this recoil nucleon also 
can start creating mesons. 

Each primary traverses about two nuclei of the 
type considered before it slows down below the critical 
energy. The cross section for energy loss then de- 
creases, and it will increase again at still lower ener- 
gies, owing to ordinary scatiering. 

By use of statisties, the probability for creation of 
from 1 to over 30 mesons by one primary inside one 
single nucleus was ealeulated. The result is in nice 
agreement with experimental results obtained by 
counting the number of meson tracts in stars found 
in photographie emulsions. 

D’Espagnat discussed the theory of meson produe- 
tion and compared it with the theory of Bremsstrah- 
lung. He remarked that if a given fraction of energy 
goes into meson production in the center of gravity 
systems, this fraction is no longer constant in the 
laboratory system. 

The last two days of the conference were used for 
reports on cosmie ray experiments and on the 
neutrinos. 

The colloquium opened with a reception in the rooms 
of Uneseo in Paris. It closed with a luncheon at the 
Cercle Interallié, where Rosenfeld expressed the grati- 
tude of the foreign visitors for the excellent way in 
which this conference had been organized by the 
French hosts, and in particular by Proca. 
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Carl Emil Seashore, 1866-1949 


Milton Metfessel 
The University of Southern California, Los Angeles 


HE PROFESSIONAL LIFE THEME of 

Carl Emil Seashore, who for three decades 

was head of the Department of Psychology 

and dean of the Graduate College at the State 
University of Iowa, was a wholehearted devotion to 
scientific methodology in both theory and praetice. 
Within a life span of 83 years he made distinguished 
contributions as a psychologist to music, acousties, art, 
child development, vocational guidance, and higher 
education. Some of his contributions were additions 
to the field of applied psychology, but quite as im- 
portant was his imprint upon contemporary univer- 
sity life. He originated or took part in many move- 
ments whose results are now taken for granted. 

As a member of that forthright and challenging 
group of department heads and university adminis- 
trators who were pioneers in American psychology, 
he was qualified both by ancestry and childhood en- 
vironment. He was born January 28, 1866, at Mér- 
lunda, Sweden. He came to America as an immigrant 
at the age of three, shortly after the close of the war 
between the states. His forebears were long-lived, 
emotionally stable, deeply religious people of the land. 
For them there was neither poverty nor riches. His 
parents brought him to Boone County, Iowa, where 
they lived as vigorous pioneers, with periods of pros- 
perity and depression, which they took in stride as 
their blessings and hardships. The effect on him of 
frontier life can be best summarized in his own words: 
“Resistance to the cold, struggle against the elements 
in every way was an opportunity for overcoming dif- 
ficulties and feeling success. This kept our blood red 
and our muscles firm and our appetites good” (1). 

The study of philosophy was his objective when he 
entered Yale University as a graduate student at the 
age of 26. George Trumbull Ladd, was the guiding 
light of the department of philosophy, and he was 
sponsoring experimental psychology as developed by 
a brilliant and enthusiastic young Leipzig graduate, 
Edward W. Scripture. The situation as it was pre- 
sented to Carl Seashore was one of sharp contrast 
between the approach to psychology of a philosopher 
and that of an experimentalist. He greatly admired 
the systematic writings and lectures of Ladd, and at 
first he found himself objecting to the remarks of 
Seripture about “armchair psychologists.” The logi- 
eally valid theories might indeed be factually correci, 
Seripture had maintained, but until they had been 


verified under controlled conditions they were second- 
hand. Not until Seashore felt a need for doing in- 
dependent work did he gain the perspective that was 
to remain unchanged the rest of his lite. In two 
episodes he found a key to the difference between the 
sponsors and founders of American psychology. Ap- 
proaching Ladd with a proposal to investigate the 
subject of inhibition, he was referred to a completed 
account in Ladd’s book. Seripture’s response was 
quite different. “Try it,” he said. “I date the birth 
of my scientific attitude from that moment,” Dean 
Seashore wrote later (3). It is signifieant that he 
elected to remain under the stimulating influence of 
Scripture for two years of training after he received 
his doctorate at Yale in 1895. 

Car! Seashore came to the State University of Iowa 
as an assistant professor of psychology in the fall of 
1897. He rapidly won recognition for his eapability 
and his willingness to accept responsibility. In 1902 
he was appointed full professor of philosophy and | 
psychology, in 1995 he became head of the department 
and in 1908 dean of the Graduate College, in which 
capacity he served with honor and distinction until 
1937. In 1942 he was recalled as dean pro tempore 
and spent the war years at tasks he knew well. 

He more than earried his share of the weight in the 
formative period of psychology at the turn of the 
present century. Then, as in his later adventures, he 
was on the front line: building a laboratory, con- 
structing his own apparatus, performing significant 
experiments, demonstrating by results in specifie situ- 
ations, in short, developing operational definitions of 
what Scripture had called the “new” psychology. It 
was this work that was given national recognition in 
1911, when Dean Seashore was elected president of 
the American Psychological Association. Ten years 
later he was chairman of the Division of Anthropol- 
ogy and Psychology of the National Research Council. 
From 1933 to 1939 he was chairman of the like-named 
division of the National Academy of Sciences. 

As it was erystallized in Seashore’s leetures, books, 
and activities, the new psychology was one of a spe- 
cifie attack on some definite problem in the daily 
affairs of human beings. The hypothetical solution 
to the problem was made explicit as a program, whose 
testing was controlled by the specifications of a eor- 
related project. Experimentation (in the laboratory, 
with “brass instruments,” if appropriate) was a pre- 
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requisite. This version of the scientific approach to 
problems of human behavior reached fruition in di- 
verse fields through the work of Dean Seashore. It 
matched his pioneer background, his developed ¢os- 
mopolitan interests, and his rigid laboratory training. 

The down-to-earth problems culminating in his pro- 
grams and projects were found in the course of his 
experience. He sought out difficulties, enjoyed the 
challenge that they meant to him, and expressed joy 
when his or others’ efforts led to accomplishment. 

Many of his programs can be traced to experiences 
in his youth. An example is his beloved psychology 
of music, which he inaugurated as a project in 1910 
and which became his primary research interest for 
the rest of his life. At Gustavus Adolphus College. 
a Swedish Lutheran college in Minnesota, he was a 
leader in musical activities. He organized a choir of 
forty members who were so enthusiastic that they 
were willing to pay for rehearsals. He earned part 
of his expenses as a graduate student by his work as 
church organist. One of his friends, a musician, had 
repeatedly told him that he had an unusually fine 
musical ear. Dean Seashore decided to test this 
opinion and went to work adapting a set of tuning 
forks for the purpose. Thus began a series of ex- 
periments that were to culminate in the “Seashore 
Measures of Musical Talents” in 1919, books on the 
psychology of music, published in 1923 and 1938, and 
more than 100 articles on various phases of music. 
He was an enthusiastic evangelist for this new field 
and produced many variations on its themes, each new 
publication bringing in up-to-date experimental ma- 
terial. Apropos of his policy of repeated publica- 
tions, he told a story about a minister who preached 
the same sermon for a number of successive Sundays. 
When called to task by church members, the preacher 
asked “Have you started to practice it?” 

His projects for higher education, placement ex- 
aminations, the discovery and motivation of gifted 
students, sectioning classes on the basis of ability, and 
independent project work in elementary psychology 
also had their sourees in his early training. His arith- 
metic teacher did not understand fractions, and young 
Seashore found that “if you read all the rules eare- 
fully and work all the examples yourself, you will 
not encounter any difficulty” (2). In his sophomore 
year, his mathematics professor realized his boredom 
in class periods, and exeused him from attendance on 
the provision that he would do the work by himself 
and pass a rigid examination. Dean Seashore ex- 
pressed his indebtedness to both of these teachers, 
who each in his own way had taught him that there 
were students who were capable of independent work, 
who needed only guidance, and who were handicapped 
rather than helped by compulsory attendance at repe- 


titions lectures. Out of these considerations came one 
of the tenets in his programs for higher education, 
that of “keeping each student busy at his natural 
level of successful achievement” (1). 

In retrospect, many of the prepositions in Dean 
Seashore’s programs turn out to be simple, disarming 
assertions. They played the role of axioms in his 
thinking, and perhaps could be called truisms. Often 
they were shown to have practical consequences that 
were contrary to accepted or at least to going pro- 
cedures. He made these consequences explicit by or- 
ganizing projects correlated with his programs, the 
truisms, and their consequences. Such was his pro- 
cedure in the early twenties, when he campaigned, 
under the sponsorship of the National Research Coun- 
cil’s Division of Educational Relations, as a champion 
of the gifted student. He lectured and conferred with 
the faculties of some 140 universities. He would in- 
troduce the topie by acceptable statements such as 
that of keeping each student busy at his natural level 
of achievement. It was not until he elaborated what 
the program entailed that he stimulated the debates 
that he believed necessary for the success of the 
project, which became known as “Seashore’s Fourteen 
Points.” He had the pleasure of seeing most of these 
points put into action on his home grounds. 

Numerous consequences of the proposition that 
individuals differ in various capacities and abilities 
were put up for practical testing in Dean Seashore’s 
projects. He insisted that the first step was to 
measure these capacities and abilities. The second 
step was to compare the individual’s performance in 
life situations with his rating in the tests. We now 
can see that Dean Seashore’s approach to applied 
psychology was partly an emphasis upon the de- 
termination of conditions that are necessary but not 
decisive for behavioral consequences. His tests for 
musical talents measured ability to differentiate 
pitch, loudness, temporal intervals, ete. Without abil- 
ity to differentiate pitch above a specified level, one 
cannot sing on key, but it does not follow that having 
such an ability, one can sing on key. The tests, then, 
were to be interpreted as the determination of Jimit- 
ing rather than causal conditions for given musical 
behavior. Ability to differentiate pitch, for example, 
was declared irrelevant to piano playing, and ability 
to discriminate loudness was taken as a necessary con- 
dition for musical touch. He rejected all “omnibus 
tests of musical talent,” his phrase for a test of gen- 
eral musical talent. Such a test was for him not a 
solution of a problem but rather an area for the loca- 
tion of difficulties, and a challenge for sharply focused, 
tangible discoveries.* 


1The same approach is found in the Meier-Seashore art 
judgment tests and the art project captained by Dr. Norman 
C. Meier. 
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Dean Seashore did not stop with the formulation 
of a program and project, but was active in initiating, 
maintaining, and containing them. Each project was 
an addition to the university’s activities, and it is to 
his credit that no project was ever started without 
adequate provisions for housing, equipment, and per- 
sonnel. Another feature of his planning was his 
method of matching the man to the job. He always 
found a trained or trainable young man in the psy- 
chology department to whom both responsibility and 
authority could be delegated for a specifie project. 
His emphasis in training was on explicit understand- 
ing of scientifie method, rather than on piecemeal 
learning or incidental transfer effects from perform- 
ing experiments. In this way he placed in the hands 
of the young psychologists a powerful set of tools for 
the administration of the projects, so that they felt 
at home in directing research work integrating the 
subject matter of different sciences in applied fields: 
musie, speech, child welfare, otology, physical eduea- 
tion, and clinical psychology. He believed that no 
one subject had as high transfer value as an explicitly 
formulated scientific methodology, backed by illustra- 
tive exercises in the laboratory. 

In his work with young psychologists, Dean Sea- 
shore applied what had held true in his own experi- 
ence, that for effective work both responsibility and a 
free hand within the limits of the project should 
be given. There was an implied understanding of 
mutual loyalty and a within-the-family viewpoint on 
differences of opinion. In addition, he recognized 
the need for generous administrative overhead that 
would permit freedom from instructional duties not 
directly related to the project and freedom from any 
requirement to find immediate application for re- 
search results. These goals were realized to the great- 
est extent in the child welfare research project, led by 
George D. Stoddard after the death of Bird Baldwin. 

The infusion of psychological research into the 
life stream of human events was Dean Seashore’s 
ideal, even at the risk that the research might ulti- 
mately lose its identity with psychology. It was 
early evident to him that any practical problem of 
people was not one that can be solved on the basis 
of a single science. “Ask one question of nature, and 
nature will ask you ten,” was one of his favorite quo- 
tations, and the questions asked by nature did not 
come marked as physies, biology, or psychology. He 
recognizea@ an operational meaning of the unity of 
the sciences, and that was in part the ground for his 
projects that led to the breaking down of depart- 
mental barriers. In his training programs for gradu- 
ate students he made provisions for courses by special- 


ists in other sciences: acousties, anatomy, neurology, 
ete. The course in acousties was given by George W. 
Stewart, head of the Physics Department and a 
collaborator on the gifted student project. Funda- 
mental in Dean Seashore’s thinking was the premise 
that psychological theory, even though not formu- 
lated in terms of the concepts of other sciences, is 
controlled in part by those concepts. In other 
words, he believed that scientific theories, however 
verbalized and whatever the problems dealt with, 
should be harmonious. It happened that some of the 
questions asked by psychologists had not been con- 
sidered by other scientists, but some kind of a reply 
in their terms was basic. One instance that reflected 
Dean Seashore’s point of view was the stuttering 
project in the psychological clinic, under the diree- 
tion of Lee Travis. The cerebral dominance theory 
of stuttering, although it was in the field of neurol- 
ogy, called for testing before the less rigidly formu- 
lated emotional theories; but it turned out to be 
highly restricted, and the field was left open for the 
latter theories. To Dean Seashore, this was just 
another example of the way in which science pro- 
gresses by the elimination of originally plausible 
hypotheses. 

Dean Seashore was alive to the necessity of oper- 
ational controls, for which he made a number of 
operating rules. One was: Take one little thing at 
a time, step by step. Resist the tendency to dabble 
with a problem, spread it out too rapidly, and rush 
into publication. This rule is applied in his little 
book on elementary experiments in psychology, which 
led the field for twenty years. 

Another operating rule in the translation of a pro- 
gram into a research project was, in his own terms, 
“never to count noses” (3). The immediate popu- 
larity of a project was irrelevant, and he made no 
attempt to be all things to all men. Fundamental 
research was dominant over service and instruction. 
The same battle was fought without compromise in 
nearly all of the projects. 

It is clear why Dean Seashore placed so much 
emphasis in graduate training upon the pioneer con- 
cept of personal sacrifice in scientifie work. (He 
made this principle the subject of an article in the 
October 1948 issue of the American Psychologist.) 
Each rule was a restriction, suggesting self-control. 
From his work in the laboratory on the Measures of 
Musical Talents, he developed an appreciation of the 
necessary disparity between the psychological vistas 
that he deseribed so easily and vividly and the long 
and arduous work required for the verification of 
small crossroads in the complete panorama. 
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“We are in no hurry, we have all time,” was one 
of his propositions that served to steady the highly 
motivated people who were responsive to outside 
pressures for immediate results (1). The slogan 
first appeared in Washington when he was chairman 
of the Division of Anthropology and Psychology in 
the third year of the organization of the National 
Research Council. Of the effect of the slogan he 
wrote (1): “This acted as a damper upon numerous 
efforts to give tone to the Council under the pressure 
of temporary and sporadic influences and gives some 
consolidation for the feeling that during those first 
years the Council was not accomplishing as much as 
it might.” In other situations he ventured an even 
more general opinion—that beyond a dialectical point 
in pressure to accomplish, additional pressure results 
in a reversal of accomplishment. For the background 
of his attitude toward time, once more we look to his 
formative years. In his academy work at Gustavus 
Adolphus College, he recalled that “As a result of 
having to make the first two years of Latin in the 
academy under the ‘stick’ of a teacher, Latin failed 
for me” (1). It was with a different kind of a stick 
that Dean Seashore found an antidote for overconcen- 
tration on problems, and his golf game was remark- 
able even in later years. He rarely talked shop on 
an afternoon off. 

The “rising scale” about which he often spoke in 
connection with the life of psychologists also describes 
his professional output (3). The number of publi- 
cations, starting in 1893, in units of ten-year periods, 
increased up to the time when he returned to admin- 
istrative duties during the last war. His greatest 
yearly output began in 1937, the year following his 
appointment as dean emeritus. A small proportion 
of his contributions are found in the standard psycho- 
logical journals. When he wrote on a subject of 
interest to several sciences, he published his work in 
Science and The Scientific Monthly. Other contribu- 
tions were made directly in the channels of the field to 
which psychological methods were applied. The ter- 
minologv he used was often a compromise between that 
of psychology and the related fields, either basie or 
applied. His style was lucid and affirmative, and in 
his nontechnical writing he used the first person with 
conversational freedom. He described his programs 
as potentialities and challenges for research, writing 
from the point of view of an administrator who was 
close to the operating states of affairs. It was not 
until his later years that he took cognizance of tech- 
nical misunderstandings of his writings. In 1942 he 
wrote of his program for the psychology of musie: 
“These statements do not mean that psychology has 
accomplished all these things, but rather that the way 


has been paved” (2). He cooperated with the public 
press, and welcomed interviews with newspapermen 
on programs, projects, and specific studies. 

Dean Seashore regarded the handling of graduate 
students’ personal problems as a primary part of his 
work as dean. He was quick to recognize a problem 
and took the initiative in bringing it out into the epen. 
At the same time, where a project was involved it 
came first, and personal difficulties were to be solved 
without any change in the work. In other contexts 
this might have been an unsuccessful approach, but in 
the setting of all the other adequate provisions for 
the testing of the programs it was quite feasible. 

In his programs graduate students were encouraged 
to construet their own makeshift apparatus. Dean 
Seashore designed or collaborated in the design of 
many pieces of original apparatus: a tonoseope, a 
loudness audiometer, the Iowa pitch range audiom- 
eter, phonophotographic apparatus, the Iowa piano 
camera (with Joseph Tiffin), to mention the more im- 
portant ones. Emphasis was on simplicity and 
adequate controls, and looks did not count. 

The training of graduate students in the psychol- 
ogy department, then, was highly specialized in terms 
of a problem in an applied field, such as musie, speech, 
otology, and education, and the problem was ap- 
proached by coordination of psychology with basie 
sciences. The training was generalized in terms of 
scientifie methodology. An interesting consequence 
was the frequency with which the graduates were 
offered positions throughout the country in both ap- 
plied and basie subjects. When Dean Seashore re- 
linquished his departmental headship, Iowa’s De- 
partment of Psychology had become one of the lead- 
ers in numbers of Ph.D.’s granted, but as a result 
of the cosmopolitan training, many graduates in their 
professional pursuits found themselves in a some- 
what ambiguous relation with psychology proper. 
Some of Dean Seashore’s students struck out for 
themselves—the most distinguished men of this group 
are Walter Miles and Daniel Starch. 

One of his sons, Robert, has followed his trail and 
is chairman of the Department of Psychology at 
Northwestern University (2). Carl, Jr., is a profes- 
sor of engineering. The career of Marion was tragi- 
cally cut short when he died in attempting to save a 
friend from drowning. His talented and kindly 
wife, Roberta Holmes, whom he married in 1900, died 
two months before Dean Seashore’s death, which 
oceurred on October 16, 1949, at the home of his son, 
Sigfrid, an attorney in Lewiston, Idaho. 

Some of us were fortunate to be close enough to 
him to share a few of his hardships and blessings. 
Our appreciation of the man and his works inereased 
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steadily through the years. He helped others far 
more than others helped him. 
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An Agglutinin in Normal Sera for 
Periodate-treated Red Cells? 


Merwin Moskowitz? and Henry P. Treffers 


Department of Bacteriology, 

Yale University School of Medicine, 

New Haven, Connecticut, and 

The Blood Grouping Laboratory of Boston, 
Boston, Massachusetts 


In confirmation of the observation of Burnet (1), we 
found that periodate ions rendered red cells panagglutin- 
able. We have extended this finding with the observa- 
tion-that the agglutinin for periodate-treated red cells 
(PTC) is distinct from the agglutinin for red cells 
rendered panagglutinable by the filtrates of cultures of 
Vibrio comma (VTC) (11). Experiments demonstrating 
the specificities of these agglutinins are presented and the 
significance of the finding is discussed. 

Saline-phosphate buffer at pH 7 (9, p. 104) was 
used as a diluent and washing medium. Two percent 
suspensions of washed human red cells were treated 
with an equal volume of 0.001 m potassium periodate 
(in buffer) for 30 min at room temperature. The cells 
were centrifuged and washed three times with volumes of 
buffer each equal to four times the volume of the original 
cell suspension. The washed, treated cells were made 
up to a 1% suspension for testing. This proceedure of 
treating the red cells with periodate permitted the 
maximum action of the periodate with minimum damage 
to the cells. Little or no hemolysis occurred with this 
treatment, whereas longer treatment or the use of more 

1 After this article was submitted it was learned that F. S. 
Stewart (10) also neted the difference between periodate and 
T agglutinins. Since the article was written it has been 
found possible to render red cells agglutinable by filtrates 
of cultures of Staphylococcus aureus, S. albus, and Strepto- 
coccus pyogenes. Cells treated with S. aureus filtrates were 
agglutinated by all sera tested; those treated with 8S. albus 
and S. pyogenes filtrates were agglutinated by most, but not 
all sera. The agglutinin for eells treated with S. aureus 
filtrates is different than the periodate or T agglutinin; the 
one or mere agglutin for cells treated with S. albus and S. 
pyogenes filtrates appear to be related to the others in a 
manner that is not understood at the moment. 


?Public Health Service Postdoctoral Research Fellow of 
the National Heart Institute. 


concentrated periodate solutions caused extensive hemo- 
lysis without increasing the panagglutinability of the 
treated red cells. Vibrio comma (Strain 4Z)* was grown 
in 2% Trypticase‘ broth (plus 0.5% sodium chloride) for 
20 hr at 37° C and then passed through a fritted glass 
sterilizing filter. The red cell suspension was treated 
with the filtrate in the same manner as with the periodate, 
except that the mixture stood 1 hr at room temperature. 
No inerease in the panagglutinability of the red cells 
was observed if the enzyme acted on them for a longer 
time at room temperature or at 37° C. 


TITER~8 16 32 64 128 256 512 


Fie. 1. Periodate agglutinin titers 35 normal human sera. 
sera. 


PTC were agglutinated by all adult human sera tested. 
PTC were also agglutinated by their own serum. Two 
drops of the treated cell suspension were added to two 
drops of twofold serial dilutions of serum and, after 
standing at room temperature for 30 min, the mixture 
was centrifuged for 30 see at 2,000 rpm on a elinical 
centrifuge. The tubes were gently rotated to dislodge 
the agglutinates and then read; the highest dilution of 
serum which gave macroscopic agglutination, e.g., many 
large clumps with few free cells, was considered the 
end point. Thirty-five sera from apparently normal in- 
dividuals were tested with PTC and the results are pre- 
sented in Fig. 1. Type O cells were used; the untreated 


3% We wish to thank Dr. B. A. Brody for this culture. 
* Baltimore Biological Laboratories. 
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TABLE 1 


RESPONSE OF RABBITS TO INJECTIONS WITH PERIODATE-TREATED CELLS (PTC), CELLS TREATED WITH 
Vibrio comma ENZYME (VTC), AND NORMAL CELLS (NC) 


Titer with: 
Rabbits Sera 
PTC vTCc NC 
I and II Before injection : I 32 128 16 
II 32 128 16 
After injection with PTC: unabsorbed I 7,500 500 500 
II 10,000 500 500 
absorbed I 5,000 < 100 < 100 
with VTC II 10,000 < 100 < 100 
absorbed I 7,500 200 < 100 
with NC II 10,000 200 < 100 
III and IV Before injection : Ill 32 256 16 
IV 64 512 64 
After injection with VTC: unabsorbed III 2,500 15,000 2,500 
IV 2,500 10,000 2,500 
absorbed III < 100 10,000 < 100 
with PTC IV < 100 10,000 < 100 
absorbed Ill < 100 10,000 < 100 
with NC IV 100 10,000 < 100 
V and VI Before injection : Vv 64 256 16 
vI 16 128 8 
After injection with NC: unabsorbed 4's 2,500 7,500 7,500 
vI 2,500 10,000 10,000 
absorbed Vv < 100 500 _ 1,000 
with PTC Vi < 100 500 5,000 
absorbed Vv 100 < 100 2,500 
with VTC VI 100 < 100 5,000 
absorbed Vv 100 200 < 100 
with NC VI 100 200 < 100 


cells were not agglutinated by the sera at room tempera- 
ture. Periodate treatment had no effect on the ability 
of Type A or Type B red cells to agglutinate with their 
specific agglutinins but it apparently destroyed the Rh 
(D) faetor, as Rh-positive PTC did not agglutinate with 
agglutinating Rh antiserum in saline or with incomplete 
Rh antiserum in albumin. Before testing for the specific 
agglutinins, the agglutinin for PTC was absorbed from 
the sera mentioned. It has previously been shown that 
VTC agglutinate with A, B (4), and Rh (11) antisera. 

Human sera having a titer of 8 to 32 for PTC and 
VTC were absorbed with an equal volume of packed 
PTC for 15 min at room temperature and the sera still 
agglutinated VTC to the same extent, but no longer ag- 
glutinated PTC. After absorption with VTC the sera 
still agglutinated PTC to the same extent but no longer 
agglutintaed VTC. The specific absorption of the ag- 
glutinins for PTC and VTC was also demonstrated with 
sera from sensitized rabbits (Table 1). 

Heating dissociated the agglutinins from sensitized 
cells as it does in the Rh (5) and other systems (7). 
Six percent suspensions of VTC and PTC were mixed 
with two volumes of serum and, after standing at room 
temperature for 15 min, the cells were centrifuged and 
washed three times at 0° C. The packed cells were mixed 
with an equal volume of buffer, heated at 56° C for 5 
min, and centrifuged. The supernatant fluid from sensi- 
tized VTC agglutinated only VTC, and the supernatant 
fluid from sensitized PTC 
Neither supernatant fluid agglutinated normal cells. 
Rabbits were injected with normal cells, PTC and 


agglutinated only PTC. 


VTC. One ml of a 25% eell suspension was injected 
into the ear veins on two successive days. After a 
lapse of 10 days the rabbits were injected intraperitone- 
ally and then intravenously the next day. Seven days 
after the last injection they were bled. The sera were 
absorbed as described except that 100-fold dilutions of 
the sera were used. The results are tabulated in Table 
1. It is observed that the agglutinin titers for PTC 
and VTC were increased as a result of the injections 
and the increase was specific for each type of treated 
cell. These experiments indicate that the agglutinin 
for PTC is not the same as the one acting on VTC 
and that it has the characteristics of an antibody, e.g., 
the agglutinin titer of the sera could be increased with 
PTC. This will be referred to as the periodate agglutinin. 

Thomsen (12) observed that the red cells in some 
contaminated bloods were agglutinated by all sera, and 
in an extensive study of this panagglutination phe- 
nomenon Friedenreich (4) showed that it was an enzyme 
produced by the bacteria that rendered the red cells 
panagglutinable. He found that only a few organisms, 
among them several strains of Vibrio comma, produced 
this effect. The agglutinin for the treated cells, called 
the T agglutinin, could be absorbed from the serum by 
red cells treated with the filtrates from cultures of a 
number of bacteria which he tested in this respect. 
Burnet and Anderson (2) showed that rabbits could be 
specifically sensitized to VTC, and conjectured that the 
T agglutinins may be involved in the pathogenesis of 
various diseases such as blackwater fever. Some viruses 
also render red cells panagglutinable (11), and studies 
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(8) were made of the T agglutinin titer of patients with 
various virus diseases. A significant rise in T agglutinin 
titer was observed only in patients with primary atypical 
pneumonia. These workers were observing only the T 
agglutinin; but, as has been shown here, there is more 
than one panagglutinin in sera and the panagglutinin 
titer for cells such as PTC may be increased without 
being detected if only the T agglutinin is observed. 

It is possible that agglutinins for altered red cells 
are implicated in the pathogenesis of various diseases 
and, for instance, may sometimes be the cause of in- 
travascular agglutination (‘‘sludged blood’’ [6]). 
However, as there may be many different agglutinins act- 
ing on cells altered by different agents, these agglutinins 
would not be observed if the sera were tested with cells 
altered by a single agent. As an example, the tubercle 
bacillus may form an enzyme which alters some of the 
infected host’s red cells and these altered red cells 
eould then serve as antigens, having become ‘‘foreign’’ 
to the body. The antibodies produced against these 
altered cells may then act on other altered cells, causing 
intravascular agglutination. The agglutinins produced 
in such cases need not necessarily be panagglutinins, 
since they may agglutinate only red cells altered by the 
specific agent. In this hypothetical ease, the specific 
agent is an enzyme produced by the tubercle bacillus, 
and thus the agglutinin for red cells altered by this 
agent may be found only in individuals suffering from 
tuberculosis. If a specific altering agent was produced 
by an organism such as the staphylococcus, the ag- 
glutinin acting on red cells altered by this agent may 
be found in all sera, due to the staphylococci normally 
present in the body, but it may increase in titer in in- 
dividuals with staphylococcal infections. It is conceiva- 
ble that an endogenous abnormal enzyme system may 
also produce the general picture described here. 

Friedenreich (4) tested most of the common bacteria 
for the ability of their culture filtrates to render red cells 
panagglutinable, but found that only a few were able to 
do so. However, Chu (3) recently found that filtrates 
of the cultures of many common bacteria did render red 
cells panagglutinable. Chu did not deseribe the manner 
in which he grew his organisms, and differences in the 
media and conditions of growth may explain the dif- 
ferences in their results. He also did not report any 
cross-absorption studies to see if different agglutinins 
were responsible for the agglutination in the various 
cases. The organism with which Friedenreich did most 
of his work produced active filtrates only if it was 
grown at 22° C; the filtrates were inactive if the or- 
ganisms were grown at 37° C. In this laboratory and 
in other laboratories (11) active filtrates are routinely 
obtained when the organisms are grown at 37° C. Thus 
the conditions necessary for the production of active 
filtrates probably vary with different organisms. Studies 
are under way in this laboratory on the ability of filtrates 
of cultures of pathogenic bacteria grown under various 
conditions to render red cells agglutinable by normal 
sera and by sera from patients with infections caused 
by the specific bacteria. 
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Reduction of Mortality from X-Radiation 
by Treatment with Antibiotics* 


C. Phillip Miller, Carolyn W. Hammond, 
and Marianne Tompkins 


Department of Medicine and the Institute of 
Radiobiology and Biophysics, 
University of Chicago, Chicago 


A preceding communication (1) presented results of 
blood and spleen cultures on mice subjected to a single 
exposure of 600 or 450 roentgen units total body x-radi- 
ation. The results showed an incidence of bacteremia 
which rose and fell during the second postirradiation 
week roughly parallel with the daily death rate. This 
finding suggested that infection might be a significant 
factor in death from radiation injury. An attempt, 
therefore, was made to reduce the mortality from x-radia- 
tion by controlling the bacteremia by the administration 
of antibioties. As the bacteremia was found to be caused 
by microorganisms (mostly Gram-negative bacilli) nor- 
mally inhabiting the lower intestinal traet of these mice, 
it was realized that to be effective an antibiotic must be 
active against a wide variety of bacterial species. 

Methods. Male Swiss mice were exposed to a single 
dose of 450 r x-radiation delivered at 20 kv, 15 ma, at 
a distance of 27 in., using 3-mm copper and 3-mm Bake- 
lite filter.* The dose rate was approximately 20 r per 
min. Their LD, (30 days) was about 400 r. 

After irradiation, they were divided into control and 
treated groups, so that each therapeutic trial contained 
a group of control mice that had received the same dose 
of irradiation on the same day. From the 4th to the 
28th day after irradiation, the treated mice were injected 

1 This investigation was initiated as part of the U. S. Army 
Contract No. W39-007-MD-425 and has been continued under 


Contraet No. At(1};-1)-46 between the U. S. Atomic Energy 
Commission and the University of Chicago. 

2 Most of the mice were irradiated at the Argonne National 
Laboratory with the assistance of Mr. Joseph Trier and Mr. 
Emil Johnson. Some were irradiated by Dr. James W. J. 
Carpender of the Section of Roentgenology, Department of 
Medicine, University of Chicago. 
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subcutaneously with 0.5 ml of saline containing the an- 
tibiotic? in the doses indicated in Table 1. Control mice 
received daily injections of 0.5 ml saline subeutaneously 
for the same period of time. 


TABLE 1 


EFFECT OF ANTIBIOTIC THERAPY ON THE MORTALITY OF 
MIcE EXPosep TO 450 R X-RADIATION 


% 

Animals Dead 

Dregs irradiated at 30 

days 
Streptomycin ........ 6,000 pg 128* 16 
Streptomycin ........ 5,000 ug 101* 34 
Streptomycin ........ 7,009 ug 88t 30 

10,000 units 

Streptomycin plus 5,000 ug 72¢ 25 
Chloramphenicol ..... 2.0 mg 47i 36 


* Total in 3 experiments. 

7 Control mice were injected subcutaneously with 0.5 ml 
saline daily for the same period—24 days. 

¢ Total in 2 experiments. 


Results. The results, presented in Table 1, show that 
streptomycin administered subcutaneously once a day 
from the 4th through the 28th day after irradiation sig- 
nificantly reduced the mortality during the 30-day period 
of observation. In the group treated with 6,000 ug of 
streptomycin, 16% died, as compared with 81% of the 
controls. Doses of 5,000 and 7,000 pg of streptomycin 
showed less striking but still significant degrees of pro- 
tection. 

The group treated with a combination of 5,000 yg of 
streptomycin and 10,000 units of penicillin had a 30-day 
mortality of 25% compared with 66% for the controls. 

Preliminary trials with other antibiotics have shown 
chloramphenicol (chloromycetin) to be somewhat less ef- 
fective than streptomycin alone or in combination with 
penicillin. Chloramphenicol, as well as aureomycin, 
caused a considerable degree of irritation at the site of 
the injection. In some of the mice there was even necro- 
sis of the skin. These deleterious effects are being ob- 
viated in current experiments in which the drug is ad- 
ministered in food. 

Polymyxin B in doses of 0.2, 0.1, 0.05, and 0.02 mg 
failed to reduce the mortality. In fact, the death rate 
was increased by the larger dose, presumably because of 
its toxicity. 

Results with aureomycin were irregular. One experi- 
ment showed a significant reduction in mortality but an- 
other experiment showed none, probably because infec- 
tion with a strain of Pseudomonas aeruginosa insensitive 
to aureomycin appeared among the mice in that group. 

3The streptomycin and polymyxin were provided by Chas. 
Pfizer & Co.; the penicillin by Commercial Solvents Corpora- 


tion, Eli Lilly & Co., and Schenley & Co.; the aureomycin by 
Lederle & Co. ; the chloromycetin by Parke-Davis & Co. 


It seems evident, therefore, that, to be effective in 
reducing mortality from irradiation injury in mice, a 
chemotherapeutic agent must provide protection against 
infections by bacteria normally present in the animal, 
and also against all pathogens which might establish 
themselves within its body during the period when the 
animal’s natural resistance to infection is markedly re- 
duced. Among the antibiotics tested, streptomycin has 
provided the most effective protection. 
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New Chemotherapeutic Agents in 
Enterohepatitis (Blackhead) 
of Turkeys 


E. Waletzky, J. H. Clark, and H. W. Marson! 


Chemotherapy Division, American Cyanamid Company, 
Stamford, Connecticut 


The need for an economical chemotherapeutic agent for 
the treatment or prevention of enterohepatitis (black- 
head) of the turkey and chicken encouraged the trial in 
enterohepatitis of compounds with suppressive activity 
in other protozoan infections. It seemed desirable to 
test a large variety of such agents in view of the wide 
taxonomic gap between Histomonas meleagridis and other 
pathogenie protozoa, and the generally limited correlation 
between activity in different protozoan infections, e.g., 
malaria and coccidiosis (4). Twenty-four compounds of 
17 different structural types active in experimental cecal 
coccidiosis (Eimeria tenella) of the chicken, mainly at 
somewhat toxic or at uneconomically high concentrations 
(5), and six types of antimalarials were tested in young 
infected turkeys by the drug-diot method. Standardized 
enterohepatitis infections were obtained by the rectal in- 
oculation of homogenates from livers with freshly formed 
lesions. 

A high degree of suppressive activity in enterohepatitis 
at nontoxic diet concentrations was shown only by 2- 
amino-5-nitropyrimidine (3) (Enheptin-P),? a compound 
with a moderate degree of anticoccidial activity at slightly 
toxie concentrations in the chicken (0.15%). On the 
other hand, such highly active anticoccidials as the sul- 
fanilamide derivatives or nitrophenide, and such anti- 
malarials as chloroquine or chlorguanide, as well as the 
18 other types of compounds tested, were inactive. 2- 
Amino-5-nitropyrimidine almost completely prevented 
mortality (12%) and the development of cecal and liver 
lesions in 164 birds when 0.1% concentrations of drug in 
the diet were given for 7 to 14 days and when treatment 
was begun not later than 3 days after rectal inoculation. 
The 215 untreated controls in these 13 tests suffered 80% 

1The assistance of C. O. Hughes in the early phase of the 
biological work, and of M. C. Brandt, A. Bliznick, and S. 


Brackett in its later phase, is gratefully acknowledged. 
2Enheptin-P is a trademarked product. 
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mortality at an average of 11 to 12 days after inocula- 
tion. Drug concentrations as low as 0.0375% in the diet 
for 14 days after inoculation prolonged survival time con- 
siderably. Enheptin-P was also highly active in entero- 
hepatitis produced by the oral inoculation of Heterakis 
gallinae ova, which is the presumptive major mode of 
naturally occurring infections. 

Accordingly, a large number of related heterocycles 
were prepared (J. H. Clark and H. W. Marson) of which 
the most promising, 2-amino-5-nitrothiazole (1, 2) (En- 
heptin-T)* may be equally active and ean be produced 


TABLE 1 


THE EFFECT OF ENHEPTIN-T* (2-AMINO-5-NITROTHIAZOLE) 
On ENTEROHEPATITIS OF TURKEYS PRODUCED 
WITH Heterakis gallinae Ova 


No. Days 
Days % Drug alive/totalt survival§ 
treated} in diet 
Treated Control Treated Control 
1-15 B 0.10 3/10 18 
1-15 B 0.05 9/9 3/10 <a 18 
3-17 A 0.15 8/8 1/8 ae 17 
4-18 B 0.10 7/10 3/10 31 18 
4-18B 0.05 4/10 3/10 28 18 
5-19 A 0.15 5/8 1/8 32 17 
7-21B 0.10 4/9 3/10 34 18 
7-21B 0.05 2/10] 3/10 30 18 
13-21¢,C 0.10 1/5** 2/10 25 14 
13-214 and 0.15 and 
21-28B 0.05 6/10 3/10 41 18 


* Enheptin-T is a trademarked product. 

¢ Single oral inoculation with about 300 Heterakis ova at 
0 days in tests A, B, and C. 

t Seven weeks after inoculation in A, 8 weeks in B and C. 

§ Average of dead birds only. 

|| Two deaths during treatment. 
** after treatment stopped. 

# Treatment begun when clinical symptoms appeared in 
group. 

** One death during treatment. 


All other deaths except 


much more economically than Enheptin-P. In eight ex- 
periments with 96 rectally inoculated poults treated with 
0.035% or 0.05% of Enheptin-T for 14 days, the average 
prolongation of survival time by 10 to 15 days was at 
least as great as that obtained with Enheptin-P.  Al- 
though two weeks of treatment with 0.1% (81 birds) or 
0.05% (116 birds) of the thiazole compound did not re- 
duce delayed mortality (after treatment halted) as much 
as similar Enheptin-P treatments, this may only reflect 
the lower control mortality of the latter tests. In any 
event, 0.05% of Enheptin-T suppressed mortality com- 
pletely during treatment, and for more than one week 
after treatment halted, in rectally inoculated birds treated 
for 4 weeks (15 birds), for 6 weeks (11 birds), for 8 
weeks (15 birds), or for 12 weeks (14 birds). This in- 
dieates the efficacy of 0.05% for long term, continuous 
treatment. Such treatment, or repeated intermittent 
treatments, may prove necessary in the field with either 
of these drugs, since substantial, acquired immunity to 
severe experimental challenges was absent in drug-treated 
survivors of experimental infections. (However, our data 


3 Enheptin-T is a trademarked product. 


do not exclude the possibility that such immunity may 
follow repeated exposure to infection, or may be adequate 
with the lighter challenges that probably oceur in the 
field.) 

Enheptin-T is highly active in enterohepatitis produced 
with Heterakis ova (Table 1). Complete prevention of 
mortality was obtained when 14 days of treatment was 
begun not later than 72 hr after a single oral inoculation. 
With treatments begun later, there was generally some 
reduction in mortality, and very few deaths occurred 
until more than one week after treatment stopped, even 
when treatment was not begun until the appearance of 
clinical symptoms (13 days). This suggests that longer 
treatments might have saved most of the birds. The 
activity of Enheptin-T, and of Enheptin-P, has been eon- 
firmed by others in naturally occurring field outbreaks 
and will be reported elsewhere, as will full details of the 
above results. 
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Effect of Adrenalectomy on Liver 
Catalase Activity in the Rat* 


R. W. Begg and E. F. Reynolds 


Cancer Research Laboratory, 
Department of Biochemistry, 
Dalhousie University, Halifax, Canada 


Adrenal cortical secretions have been shown to influ- 
ence enzyme activity, both by removal of the adrenals 
and by injection of adrenal cortical extracts (4,5). It 
has been demonstrated that cytochrome oxidase is dimin- 
ished in activity by adrenalectomy of the rat (7). 

In connection with studies on liver catalase activity in 
normal and tumor-bearing rats, we needed to know 
whether adrenalectomy could alter liver catalase activity. 
Accordingly, Sprague-Dawley-Holtzman rats of beth 
sexes were adrenalectomized by the lumbar approach 
under aseptic conditions. The animals were maintained 
postoperatively at a constant temperature on a diet high 
in sodium and low in potassium (1). Control rats were 
maintained in the same environment and on the same 
diet, but given tap water. The rats were sacrificed 14-21 
days after adrenalectomy and liver catalase activity was 
determined by a titrimetric method (2). 

The results are presented in Table 1, from which it is 
evident that adrenalectomy decreases liver catalase ac- 
tivity in the rat. Though a sex difference in liver cata- 
lase activity has been reported (6), it was not noted in 


1 Aided by grants from the Banting Research Foundation 
and the National Cancer Institute of Canada. 
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TABLE 1 


Liver CATALASE ACTIVITY IN THE RAT 


No. Catalase 
of wt activity Pp 
rats (K x 10¢) 
6 215+287 2418+114 
Adrenalectomized .. 8 189 +14 1781 + 251 < 0.05 


*P in t test of Fisher. 
+ Standard error of the mean. 


this or other investigations (3, 8). The possible role of 
strain differences in this discrepancy is not known. 

It is improbable that inanition was a factor in the 
loss of liver catalase activity (6), since the animals 
operated upon continued to gain weight (60 g in 21 
days), and in both groups the extracts of liver were 
adjusted to constant nitrogen content (0.2 mg N/ml). 
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An Apparatus for Localizing Warm and 
Cold Receptors 


W. W. Tuttle and C. D. Janney 


Department of Physiology, 
State University of Iowa, City 


Ever since Blix (1), Goldschneider (3), and Donaldson 
(2) discovered that cutaneous receptors are not distrib- 
uted uniformly over the surface of the body, but are 
present as discrete points, laboratory experiments have 
been devised to demonstrate this fact. Numerous types 
of equipment have been employed for the purpose of 
making charts of the distributions of cold and warm 
points in various regions of the skin. These vary from 
metal tubes arranged so that water of any desired tem- 
perature can be circulated through them to glass and 
metal rods placed in water and sand baths. 

In order to provide a better means for locating cold 
and warm points on the surface of the body, a new type 
of apparatus has been devised and is herewith described. 
Localization of cold points. The apparatus devised 
for the localization of cold points is shown in cross sec- 
tion in Fig. 1. It consists of a plastie eylinder (C) 
2% in. long by 1% in. in diam. A plastic cap (A) eut 
fiom a rod, and fitted with a gasket (B) is made to 


screw into one end of the cylinder, thus sealing it. A 
plastic tube (D) 3% in. long, with an inside diameter of 
34 in. is cemented into a plastic disk, which in turn is 
cemented into the open end of the plastic cylinder (C). 
A copper fitting (Z) milled to a point 1 sq mm is 
threaded and cemented to the free end of the %<-in. tube. 

The technique for locating cold points is to place an 
ice cube in the large cylinder together with sufficient 
water to fill the small tube. The cylinder is tipped and 
then righted so that the water is cooled by flowing over 
the ice. When the apparatus is righted, the cold water 
enters the small cylinder thus cooling the copper tip, 
which is kept at a uniform temperature of approximately 
10°C by tipping the apparatus occasionally. 

The experimental procedure for locating cold points is 
to survey the area in question with the copper tip and to 
have the subject report ‘‘cold’’ when a cold receptor 
is contac 


Ve 


Fic. 1, Apparatus for localizing cold receptors. 
Localizing warm points. The apparatus for localizing 
warm receptors is shown in Fig. 2. It consists of a 
22.5-watt Ungar soldering pencil (obtainable from any 
radio supply company) connected in series with a 3000- 
ohm, 2-watt potentiometer (#,) and a 1500-ohm, 5-watt 
fixed resistor (R,). The potentiometer and resistor are 
contained in a small box made of sheet metal. The box 
is lined with insulating paper (not shown) and is held 
together by a screw from the back into post (A), which 
in turn is soldered to the front. A chassis mounting 
type plug (B) which fits a standard 110-volt receptacle 
is placed in the back of the box. Care must be taken 
either to employ a potentiometer in which the contact 
arm is insulated from the control shaft or to insulate 
the shaft from the box and to provide it with an insulat- 
ing knob so as to prevent any contact between the fingers 
and the shaft. Otherwise there is danger of electric 


shock to the experimenter. 
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The copper end of the soldering iron is beveled to a 
point 1 sq mm in area. The potentiometer provides for 
point temperatures from 39° C to 85° C. Since the tem- 
perature of the skin serves as the zero point, 39° C 
should serve to localize warm receptors. However, ex- 
perience has shown that 44°C serves the purpose best. 
To obtain this temperature on the particular instrument 
constructed by the authors the potentiometer is set at 
a dial reading of 4, which means that about 1,800 ohms 
of the potentiometer are in the circuit. At any rate, the 
point temperature can be varied to meet the experimental 
demands by changing the resistance in the potentiometer, 
to reach the desired temperature. 


R, 
SOLDERING = 
TO 110 VOLTS IRON = 
/\ 


Fic. 2. Apparatus for localizing warm receptors. 

The apparatus just described, for the localization of 
cold and warm receptors, is also suitable for applying 
cold and heat to any localized area where it is desirable 
to show the effect of temperature changes on activity. 
The equipment is effective, readily controlled, and inex- 
pensive. Its simplicity of construction is advantageous 
in that it can be made available for any laboratory with 
limited shop facilities. 
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Hemophilia in the Female Dog’ 


Kenneth M. Brinkhous and John B. Graham” 
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The inheritance of true hemophilia as a recessive sex- 
linked characteristic is well established. Genuine cases 
of this disease appear to have been observed in the male 
sex only. However, the disease would be expected in fe- 
males from matings in which both parents could con- 
tribute X chromosomes containing the affected gene h. 
Marriages between hemophilic males (X,Y) and females 
heterozygous for the disease (X;,X,) are believed to have 
occurred on rare occasions. Apparently, true hemophilia 
did not appear .mong the female progeny. This lack of 
hemophilia in the female has been the subject of specu- 
lation for decades, and has led to several alternate hy- 
potheses, including the following: (a) the hemophilie gene 
is sublethal, and a double dose of the gene, such as would 
be present in a female hemophiliae, is lethal; (b) the 
genotype X;X;, may ocenrz, but the bleeding tendency is 
not manifest in females; and (¢) the opportunities for 
the appearance of hemophilie females have been too 
limited to determine whether or not this genotype can 
oceur. 

Recently a bleeding disease in male dogs was described 
in which a sex-linkec type of inheritance was demon- 
strated by matings between females, heterozygous for the 
disease, and normal males (2). Extensive studies showed 
that the clotting defect in the canine disease was indis- 
tinguishable from that in human hemophilia (3). The 
untreated bleeders usually died of massive hemorrhage 
early in life. By frequent transfusions of blood or 
plasma the hemorrhagic phenomena were controlled, and 
the bleeder males were reared to maturity. 

The purpose of this study was to test the results of 
mating these bleeder males with females heterozygous for 
the disease. From such a mating, half of the males 
should be bleeders. Likewise, half of the females should 
be bleeders, provided that the disease can exist in this 
sex. The results of these matings are shown in Table 
1. Ten of the 19 female pups tested proved to be 
bleeders. This was as close to the theoretical expectation 
of a 1:1 ratio as was possible. In the males, the pre- 
ponderanee of nonbleeders over bleeders, 14 to 8, ap- 
pears, on application of the chi-square test, to be merely 
a chance deviation from the expected 1: 1 ratio (y?= 1.64; 
n=1; P=0.2-0.3). 

Of the ten female hemophiliacs, four died during the 
first 2 weeks of life. One died of massive hemorrhage, 
one died accidentally, and two died of undetermined 
causes not associated with hemorrhage. The remaining 
six animals vary in age from 2 to 10 months. They were 
raised under conditions similar to those described previ- 


1This investigatiou was supported in part by a research 
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TABLE 1 


PROGENY FROM MATINGS OF FEMALES HETEROZYGOUS FOR 
HEMOPHILIA WITH HEMOPHILIC MALES* 


Pups in litters Females Males 
Litter 
Non- 
No. Total No. Hemo- ow Hemo- 
No. tested philiacs philiacs philiaes philiacs 
1 15 5 2 0 2 1 
z 9 8 2 1 1 4 
3 11 11 1 4 2 4 
4 9 7 0 3 1 3 
3 7 6 4 0 1 1 
6 7 4 1 1 1 1 
Total 58 41 10 9 8 14 


* Four dams and two sires were used in these matings. 
Two dams had two litters each; litters 2 and 5 were from 
one dam, litters 3 and 6 from another dam, Animals not 
tested were either stillborn or died during the first 2 days of 
life. In litter 1, dam suffered from dystocia, and only the 
tirst few pups were viable. 
ously (3). All of them have suffered from many hemor- 
rhegie episodes, particularly hemarthroses and subeutane- 
ous hemorrhages. The joint hemorrhages have recurred 
frequently, and in the two oldest animals permanent 
joint deformities have resulted. Repeated transfusions 
of normal plasma, in amounts varying from 2 to 4 ml/kg 
body weight, have served to control the hemorrhagic 
manifestations, and no animal thus treated has died. 


TABLE 2 


CLOTTING STUDIES ON FEMALE BLEEDER DoGs* 


Bleeding Clotting 
Dog Clotting fine Prothrombin meds 
7 time utilized 
No. (Lee-White) (mucous dat min after 
e-Walte) membrane) uring “St transfusion 
min min % min 
1 70 2} 0 9 
2 61 13 2 
3 56 2 0 re} 
4 60 2 0 6 
5 120 0 8 
6 110 13 0 7 
Normal 
Control 13 >90 oe 


* Methods used in these tests were described previously 
(8). Transfusions consisted of normal citrated dog plasma 
given in a dose of 3 ml/kg body weight. 


Table 2 shows the results of one group of clotting 
studies on the female bleeder dogs. All of these ani- 
mals showed prolonged clotting time, normal bleeding 
time, delay in prethrombin utilization in shed blood, and 
a normal or nearly normal clotting time following trans- 
fusions of normal plasma. These findings, along with 
other studies, indicate that the female bleeders differ 
only in sex from the hemophilic male dogs previously 
described ($). Like human hemophiliacs (1), they ap- 
pear to be deficient in a plasma factor required for 
platelet utilization and mobilization of thromboplastin. 

As far as can be determined, these animals are the 
first cases of true hemophiiia in the female. That the 


genotype X),X;, is not a lethal combination, at least in 
dogs, is of considerable interest. Indeed, the close 
approximation of the observed incidence to the expected 
incidence of this genotype suggests that there is no 
tendency toward prenatal lethality. Our findings sug- 
gest that the lack of female hemophilia in humans is due 
to the paucity of matings between female heterozygotes 
and hemophilie males. 
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Diabetogenic Effect of 
Dehydroglucoascorbic Acid? 


John W. Patterson 


Department of Anatomy, School of Medicine, 
Western Reserve University, Cleveland 


Dehydroascorbie and dehydroisoascorbie acids have 
been shown to produce diabetes (7, 8). They are be- 
lieved to be the only substances of known chemical struc- 
ture, other than compounds related to alloxan, that will 
produce lasting diabetes after administration of a few 
doses. It seemed important to investigate the possible 
diabetogenic action of related compounds. Therefore, 
diketogulonic and dehydroglucoascorbie acids were se- 
lected for study in rats. 

Diketogulonie acid was obtained by permitting dehy- 
droascorbic acid, prepared by the oxidation of L-ascorbic 
acid with quinone (8), to mutarotate at room tempera- 
ture for 14 days (10). Just before injection into the 
rat, the acid was neutralized to pH 6.7 with 2N NaOH. 
Neutralization required one equivalent of alkali. The 
product is stable at this pH (7). Dehydroglucoascorhic 
acid was prepared by oxidation of D-glucoascorbie acid? 
with quinone as previously described (3). 

Six male rats of the Sprague-Dawley strain, ranging 
in weight between 98 and 130 g, were given intravenously 
17.7 millimoles of diketogulonie acid per kg following 
48 hr of starvation. The rats showed no hyperactivity, 
lacrimation, or increased salivation after the injection. 
Blood sugars were determined on six occasions during 
the 2 weeks following injection, and there was no hyper- 
glycemia in any of the animals. The rats gained weiglit 
normally during this period. 

Another series of male rats of the Sprague-Dawley 
strain were injected intravenously with dehydrogluco- 
ascorbic acid following 48 hr of starvation. After the 
injection there was no hyperactivity, lacrimation, or in- 
creased salivation. With a dose of 8.5 millimoles per kg, 


1 Aided in part by a grant from The Permanent Science 
Fund of the American Academy of Arts and Sciences. 
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TABLE 1 
DIABETOGENIC ACTION OF INTRAVENOUS INJECTIONS OF DEHYDROGLUCOASCORBIC ACID IN MALE Rats 
Dehydro- Avg blood sugar in mg/100 ml blood 
Wt (in g) gluco- 
No. of ascorbic After injection 
rats acid Before 
range avg milli- injection 2-3 3-4 1 2 3 4 5 

moles/kg days days week weeks weeks weeks weeks 
6 110-130 122 8.5* 122 107 114 126 124 —_ _ _ 
5 119-132 123 11.4* 121 119 160 122 123 —_— _— _— 
3 116-126 120 17.0 55 386 219 112 113 _ _— — 
1 —- 111 17.0 57 430 450 350 358 450 450 395 
4 192-128 114 17.9 89 346 217 162 117 = — —_ 
2 95-120 108 18.5 98 335 269 291 115 — —_ _ 
1 — 108 18.5 80 540 450 450 525 900 900 540 
1 — 120 18.5 82 450 665 385 340 282 370 352 
1 _ 128 18.5 99 450 315 410 437 300 437 415 
102 19.3 91 330 146 113 118 
1 —_ 113 19.3 118 463 450 480 425 800 640 565 


* Starved 24 hr; all others starved 48 hr before injection. 


no hyperglycemia was noted. With a dose of 11.4 milli- 
moles per kg, a slight transient hypergyleemia resulted. 
With doses between 17.0 and 19.3 millimoles per kg, five 
of the rats developed a hyperglycemia that persisted for 
a minimum of 5 weeks. Other rats developed transient 
hyperglycemias. Doses greater than 20.0 millimoles per 
kg were fatal. Blood sugars were determined by a 
micromethod (1). The results are summarized in 
Table 1. 

The product resulting from mutarotation of dehydro- 
ascorbie acid is thought to be diketogulonie acid (2, 9, 
11), which results from the opening of the lactone ring. 
This substance is stable in acid solutions and in slightly 
alkaline solutions (2). In the concentration used in this 
experiment, which is over twice the diabetogenie dose of 
dehydroisoascorbie acid, diketogulonie acid did not have 
any diabetogenic properties. The fact that the ring 
form, dehydroascorbie acid, has about the same diabeto- 
genie potency as dehydroisoascorbie acid (8) would sug- 
gest that a ring structure is essential for the produc- 
tion of diabetes. This is in keeping with the finding 
that derivatives of mesoxalie acid, which is a constituent 
of the alloxan ring, are also inactive (3, 4, 6). 

The dehydro derivative of D-glucoascorbie acid differs 
from the corresponding derivatives of L-ascorbie and 
D-isoascorbie acids in that the configuration of the asym- 
metric carbon involved in ring formation is of the 
opposite type, and in that there is an extra carbon on the 
side chain. It is also different in that it has no physio- 
logical activity in scorbutic animals (12). Its ability 
to produce what appears to be permanent diabetes in 
rats indicates that the configuration of the asymmetric 
carbon which is involved in ring formation is not a de- 
termining factor for diabetogenic action. The fact that 
it is necessary to use over twice as much of tie gluco- 
ascorbic acid derivative as was necessary with the de- 
rivative of isoascorbie acid (8) may not be related to 
the relative action of these compounds at the site of 
diabetes production, but may be only a reflection of some 
factor such as permeability. It is known that giuco- 


ascorbie acid is not concentrated in the fluid of the 
anterior chamber of the eye, whereas ascorbie and iso- 
aseorbie acid are concentrated there equally well (3). 
If this reasoning may be extended to the dehydro forms 
of these compounds, it would be in keeping with the 
idea that permeability may be the factor responsible 
for the larger dose requirement of dehydroglucoascorbie 
acid. 

Since diahetes can be produced from the dehydro 
derivatives of L-ascorbie, D-isoaseorbie, and D-gluco- 
ascorbie acids but not from diketogulonie acid, it is 
evident that the ring is important in the production of 
diabetes. By analogy with alloxan, the three adjacent 
carbonyl groups are also important. The configurations 
of the asymmetric carbons do not appear to be deter- 
mining factors in the diabetogenic action of these com- 
pounds. It is hoped that it will be possible to test some 
substance such as the dehydro form of reductie acid to 
determine whether the hydroxyl groups may be of im- 
portance in the production of diabetes. 

The lack of hyperactivity, lacrimation, and increased 
salivation following the injection of diketogulonie and 
dehydroglucoaseorbie acids, neither of which has any 
antiseorbutie activity, again suggests that the finding 
of these symptoms following the injection of dehydro- 
aseorbie and dehydroisoascorbie acids is a reflection of 
a possible biochemical function of ascorbie acid (S). 
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Comments and Communications 


Otto Struve on the Freedom of Science 


As retiring president, Otto Struve addressed the Ameri- 
ean Astronomical Society at its meeting in Tucson, Ari- 
zona last December. His opening remarks, from which 
excerpts are quoted here, have far-reaching implications 
for all scientists: 


The American Astronomical Society has increased greatly 
in stature and in membership since its beginning in 1897. 
- - . We now face problems which were unknown to our 
predecessors ; to cope with them we shall need to draw upon 
the combined wisdom, experience, and good will of all the 
members of our Society. ... The three years of my presi- 
deney have been a period of postwar reconstruction in as- 
tronomy and reappraisal of our efforts. As physical scien- 
tists we are affected by the soul-searching doubts of the 
atomie scientists, and as the representatives of the most 
international among the sciences we are disturbed by the 
growth of narrow nationalism in science. Political consid- 
erations unknown to our founders and abhorred by our im- 
mediate predecessors have been thrust upon us by those who 
wish to make of science a tool for advancing their own ideol- 
ogies. Some of the developments represent real dangers, and 
I should like to direct the attention of the society and of our 
new president to three issues : 

The first danger comes froin without. Reeently, attacks 
made upon us by astronomers of the Soviet Union, combined 
with boastful assurances of their own preeminence, have 
filled many of our members with deep concern. We are por- 
trayed as ruthless stooges of a capitalistic conspiracy to 
enslave the world, who deal out incorrect scientific informa- 
tion in order “to prove the futility of life on earth and to 
disarm the will of the people to change the existing order.” 
We are accused of medieval faith and an “idealistic” out- 
look by those who profess to serve only the dictates of pure 
materialism. 

The second danger comes from within. It is dishearten- 
ing that a famous foreign astronomer who was invited to 
work at an American observatory was refused a visa by our 
State Department without any explanation of its action to 
the institution that invited him. By acts of this nature, the 
interests of science are defeated, American prestige is low- 
ered, a potential friend of our democracy may very well have 
been turned into an enemy, 2nd a suspicion is created that 
political attempts to control scientific thought are not all 
confined to countries on the other side of the Atlantic. 

The third danger lies within ourselves. It is all too easy, 
step by step, to relinquish our freedom of scientific inquiry 
and to surrender to political powers our right to control our 
thought. Fear of political persecution and of social ostra- 
cism are cropping up in unexpected places. We must remain 
united as never before; we must not allow our differences to 
blind us to the dangers I have referred to. We should re- 
affirm our belief in the freedom of science. 

The full text of Dr. Struve’s address was published in 
the January issue of Popular Astronomy. 

COUNCIL OF THE AMERICAN ASTRONOMICAL SOCIETY 
C. M. Hurrer, SECRETARY 
Washburn Observatory 
Madison, Wisconsin 


Unesco and the IUPAP 


Marcel Schein’s report on the Como Conference on 
Cosmie Radiation (Science, 1950, 111, 16) states: 


The conference was organized by the Italian Physical So- 
ciety, under the sponsorship of the International Union of 
Physies (Unesco) whose president, H. A. Kramers (Holland), 
originally suggested the idea of holding an International 
Colloquium on Cosmic Rays this year. 

This statement seems to indicate that the International 
Union of Physics is a part of Unesco. Sinee such a mis- 
understanding occurs quite often, I should like to take 
this opportunity to make clear the relation between 
Unesco and the International Union of Pure and Applied 
Physics. 

The International Union of Pure and Applied Physies 
(IUPAP) is an independent international nongovern- 
mental scientific organization. It has been federated in 
the International Council of Scientific Unions (ICSU) 
ever since this council was organized in 1931. Besides 
IUPAP, nine other unions (in the following fields of 
science: astronomy, scientific radio, crystallography, theo- 
retical and applied mechanics, pure and applied chem- 
istry, geography, geodesy and geophysics, biological sci- 
ences, and history of science) are federated in ICSU. 
The council signed a formal agreement with Unesco in 
December 1946, under the terms of which the council and 
its unions on one hand, and Unesco on the other, consult 
each other on and render help to each other in matters 
concerning international cooperation in the field of basic 
sciences. The formal agreement makes the council, its 
unions, and their subsidiary organizations eligible tor 
grants-in-aid from Unesco. However, the council, its 
unions and their subsidiary organizations are independent 
organizations which do not form part of Unesco. 

In the case of the International Symposium on Cosmic 
Rays, which was held at Como last year, and also in that 
of the International Symposium on Nuclear Physics which 
preceded the Symposium on Cosmic Radiation, Unesco 
allocated the following grants-in-aid to IUPAP: for the 
Symposium on Cosmic Rays—transportation expenses, 14 
persons, $1,850; publications, $400; for the Symposium 
on Nuclear Forees—transportation expenses, 10 persons, 
$2,150; publications, $400. 

P. AUGER 
Director, Department of Natural Sciences, 
Unesco, Paris 


Correction 


The article ‘‘Antifolliculoid Activity of Vitamin A’’ 
(Kahn, Raymond H. and Bern, Howard A., Science, 1950, 
111, 516) contains an error. The words ‘‘. and 
inactivate,’’ at the end of the first line, paragraph 2, 
p-. 516, should be deleted. 

Howarp A. BERN 


University of California 
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NEWS 
and Notes 


Edmund W. Sinnott, past presi- 
dent of the AAAS, has been ap- 
pointed dean of the Graduate School 
at Yale University. He will continue 
to serve as director of the Sheffield 
Scientific School, but is retiring as 
chairman of the Department of Plant 
Science. He will be succeeded in his 
post by Paul R. Burkholder, Eaton 
Professor of Botany. 


John Ray Dunning, professor of 
physics at Columbia University and 
scientific director of Columbia’s new 
eyclotron at Irvington-on-Hudson, 
New York, has been appointed dean 
of the School of Engineering. Dr. 
Dunning succeeds James K. Finch 
who retired June 30. Dean Finch 
will resume the chair of the Renwick 
Professor of Civil Engineering, 
which he formerly held. 


Helmut R. Gutmann, of the Col- 
lege of Medicine, University of Ten- 
nessee, has been appointed assistant 
research professor and biochemist in 
the Cancer Research Laboratory of 
the University of Florida. 


William C. Steere, head of the 
Department of Botany at the Univer- 
sity of Michigan and editor-in-chief 
of the Bryologist, will join the Stan- 
ford University faculty in September 
as professor of botany. Prof. Steere 
will sueceed Gilbert Morgan Smith, 
who retires this year. 


George M. Jemison has been ap- 
pointed director of the Northern 
Rocky Mountain Forest and Range 
Experiment Station, U. S. Forest 
Service, Missoula, Montana. Dr. 
Jemison, formerly chief of the Di- 
vision of Forest Management Re- 
search at the Southeastern Forest 
Experiment Station at Asheville, 
North Carolina, succeeds C. L. 
Tebbe, who is transferring to the 
Washington, D. C., office of the For- 
est Service. 


Athelstan Spilhaus, dean of the 
University of Minnesota’s Institute 
of Technology, has been named dep- 
uty chairman of the Committee on 


Geophysics and Geography of the 
Research and Development Board, 
Department of Defense, to succeed 
W. W. Rubey, of the U. S. Geologi- 
eal Survey. Dr. Spilhaus, who has 
served as an alternate member since 
the committee’s formation in Decem- 
ber, 1948, is one of five civilian 
members. 


Pierre Dansereau, of the Service 
de Biogéographie, University of 
Montreal, has been appointed assist- 
ant professor in the Department of 
Botany of the University of Michi- 
gan. Stanley A. Cain was named 
Charles Lathrop Pack Foundation 
Professor of Conservation in the uni- 
versity’s newly ereated School of 
Natural Resources. 


Paul M. Erlandson, a specialist 
on guided missile and antisubmarine 
instruments, has been appointed 
chairman of Southwest Research In- 
stitute’s Physics Department. Dr. 
Erlandson was formerly with the Re- 
search and Design Branch of the 
Electronics Division, Navy Bureau of 
Ships, and the Defense Research 
Laboratory of the University of 
Texas. 


Visitors to U. S. 


Alfred Katz, of the Pharmaceuti- 
cal Institute, University of Basel, 
has been invited to work as special 
fellow with the Experimental Biol- 
ogy and Medicine Institute of the 
National Institutes of Health, 
Bethesda, Maryland. He is conduct- 
ing analytical work with tropical 
plant material, and collaborating in 
research problems in the field of 
steroidal natural products. 


Recent visitors at the National 
Bureau of Standards were Claude 
M. Brooke, Swiss research fellow 
with the Belgian Inter-Universities 
Institute for Nuclear Physics at 
Mons; Juan D. Lopez Gonzales, of 
the University of Granada and mem- 
ber of the Consejo Superior de In- 
vestigaciones Cientificas, Spain; G. 
N. Holmes, of the British Society 
for Aircraft Construction, and G. 
Weston, assistant manager, British 
Standards Institution, Great Britain; 
Mario Lewy, head of the Chemistry 
Department, Centro Nacional de 
Agricultura, San Salvador; Hiroshi 


Sho, chief, Documents Section, Radio 
Regulatory Commission, Tokyo; and 
Jacobus W. Swardt, principal scien- 
tific officer and head of the Engineer- 
ing Division, South African Bureau 
of Standards, Pretoria. 


Henrik Ortenbland, director ofthe 
Swedish Government Printing Office, 
and Gunnar Hedlund, hydrographer 
of the Royal Swedish Marine Chart 
Service, recently visited the U. 8. 
Geological Survey. 


Grants and Awards 


The National Research Council 
has announced awards for 1950-51 
under six programs of fellowships 
which it administers. National Re- 
search Fellowships in the natural 
sciences, supported by the Rocke- 
feller Foundation, were awarded to 
these 17 recent recipients of the doe- 
torate, for further research training 
at the following institutions: Gordon 
M. Barrow, Oxford University; 
Harry A. De Walt, Jr., University 
of Wisconsin; Erwin L. Hahn, Stan- 
ford University; Alex Heller, Insti- 
tute for Advanced Study; Lyle V. 
Jones, University of Chicago; 
Richard V. Kadison, Institute for 
Advaneed Study; Walter Kohn, 
Eidg. Technische Hochschule, Zurich ; 
David R. Layzer, University of 
Michigan; John M. Mays, Harvard 
University; Alan L. McClelland, 
University of Birmingham, England; 
Harden M. McConnell, University of 
Chicago; Floyd Ratliff, Johns Hop- 
kins University; Maxwell A. Rosen- 
licht, Princeton University; Burton 
S. Rosner, Yale University; Robert 
V. Ruhe, State University of Iowa; 
Charles M. Wilson, University of 
California; Barbara E. Wright, 
Physiological Institute, Copenhagen. 
The fellowship of Verne Grant, Car- 
negie Institution of Washington, 
Stanford University, was renewed. 

Merek Postdoctoral Fellowships, 
supported by Merek and Company, 
to help recipients to achieve produc- 
tive competence in both chemistry 
and biology were awarded to: 
Laurens Anderson, Eidg. Technische 
Hochschule, Zurich; William A. 
Atchley, Rockefeller Institute for 
Medical Research; Robert E. Taylor, 
University of Chieago; James D. 
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Watson, University of Copenhagen, 
Denmark. Renewal appointments 
were granted to Melvin Cohn, In- 
stitut Pasteur, Paris; Ruth Sager, 
Rockefeller Institute for Medical Re- 
search; and Robert C. C. St. George, 
Jr., California Institute of Tech- 
nology. 

Nine awards of the RCA Fellow- 
ships in Electronics were also an- 
nounced. These predoctoral fellow- 
ships, supported by the Radio 
Corporation of America, are for 
graduate training of young men and 
women in the general field of elee- 
tronics. Newly appointed fellows 
are: George E. Zenk, Carnegie Insti- 
tute of Technology; John G. Meeker, 
University of Michigan; Gene W. 
Zeoli and Andrew R. Hutson, Massa- 
chusetts Institute of Technology; 
and Hillard M. Wachowski, North- 
western University. Renewal ap- 
pointments for another year were 
granted to: Charles K. Birdsall and 
David Carter, Stanford University ; 
Gerald Estrin, University of Wiscon- 
sin; and Fumio Robert Naka, Har- 
vard University. 

Postdoctoral Research Fellowships 
in the Medical Sciences, supported 
by the Rockefeller Foundation, were 
granted for 1950-51 to: Evan Cal- 
kins, Harvard University; Sam L. 
Clark, Jr., Vanderbilt University ; 
Norman A. Coulter, Jr., Johns Hop- 
kins University; James G. Kirsch, 
Rockefeller Institute for Medical Re- 
search; Charles A. M. Hogben, Lab- 
oratory of Zoophysiology, Copen- 
hagen; Irving G. Kagan, University 
of Chicago; and Edward D. Thomas, 
Massachusetts Institute of Technol- 
ogy. Renewal appointments for sec- 
ond year were granted to: Richard 
J. Cross, Public Health Research In- 
stitute of the City of New York; 
Marion E. Lahey, University of 
Utah; Alexander Leaf, Massachu- 
_ setts General Hospital; John B. 
Neilands, Medicinska Nobelinstitu- 
tet, Stockholm; and Alexander Rich, 
California Institute of Technology. 

Research fellowships in fields re- 
lated to poliomyelitis, administered 
by the NRC on behalf of the Na- 
tional Foundation for Infantile 
Paralysis, Inc., were awarded to: 
Robert M. Chanock, University of 
Cincinnati; Franklin A. Neva, Har- 
vard University; and William F. 


Scherer, University of Minnesota. 
A senior fellowship in poliomyelitis 
was awarded to Edgar A. Bering, Jr., 
Peter Bent Brigham Hospital and 
Children’s Hospital, Boston. 

Under the program of Fellowships 
in Anesthesiology, supported by the 
American Society of Anesthesiolo- 
gists, Inc., an appointment was made 
to Elizabeth J. Crawford, Bellevue 
Hospital, New York, for research at 
that institution under E. A. Roven- 
stine. 


The Keyes Memorial Medal of 
the American Association of Genito- 
Urinary Surgeons was presented to 
Herman L. Kretschmer, of Chicago, 
at the meeting of the association in 
Hershey, Pennsylvania. 


The Donald E. Barr Memorial 
Fellowship has been awarded to 
Glen R. Gale by the American Tru- 
deau Society, a division of the 
National Tuberculosis Association. 
Gale, a 20-year-old Duke University 
student who last year gained recog- 
nition through discovery of a new 
fungus-killer, will continue research 
in microphysiology at the university. 


John Henry McClement, of the 
College of Physicians and Surgeons 
of Columbia University, has been 
awarded the first James Alexander 
Miller Fellowship for Research in 
Tuberculosis, by the New York 
Tuberculosis and Health Association. 


Research Opportunities 


The American Heart Association, 
as part of its research program, has 
established career investigatorships 
for research in cardiovascular prob- 
lems. Investigators will be chosen 
from the age group of 35 to 45 years. 
They will work independently cn 
research of their own choosing, in 
any institution in the U. S. providing 
adequate facilities, and may move 
from one institution to another, 
spending brief periods abroad. The 
selection of the place of work will be 
subject to approval by the Ameri- 
ean Heart Association. No more 
than 15 percent of an investigator’s 
time will be spent in teaching, and 
no administrative duties will be re- 
quired. Annual reports of work 
accomplished must be sent to the 
medical director of the association. 


The minimum annual stipend for the 
career investigator will be $12,000, 
a maximum of $7,500 will be avail- 
able for technical help, services, and 
supplies, and in addition, the in- 
vestigator may apply for grants-in- 
aid from any organization, including 
the association. It is the intention 
of the association to support inves- 
tigators in research until the age of 
65, when they will be under the as- 
sociation’s retirement plan. Re- 
quests for nominations or for further 
information should be sent to the 
Scientific Council of the American 
Heart Association, 1775 Broadway, 
New York City, to deans of medical 
schools, or to heads of research units. 
The number chosen will depend on 
the income of the association. 


A research fellowship in endo- 
crinology has been established re- 
cently at Rutgers University by 
Schering Corporation, pharmaceuti- 
eal manufacturers of Bloomfield, 
New Jersey. The grant, valued at 
$2,300, is for the support of funda- 


. mental research by graduate stu- 


dents in the field of steroid hor- 
mones and will facilitate study of 
several important problems, includ- 
ing the relationship between normal 
steroid hormone functions and the 
protein metabolism of the body. 
Further information may be obtained 
from Perry L. Stucker, Advertising 
Manager, Schering Corporation, 
Bloomfield, New Jersey. 


Summer Programs 


A course in modern industrial 
spectrography, for chemists and 
physicists in industry and for gradu- 
ate and advanced undergraduate 
students, will be held at Boston Col- 
lege, July 24-August 4. The course 
of lectures, laboratory work, and 
discussion periods will carry no 
credit, but students will have the 
opportunity for experience in their 
particular fields. Tuition for the 
course is $100. Admission is limited 
to 40, and applications will be ae- 
cepted in order of receipt. Applica- 
tions and further information can 
be obtained from James J. Devlin, 
8.J., Physies Department, Boston 
College, Chestnut Hill 67, Massa- 
chusetts. 
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A conference on the teaching of 
chemistry, sponsored by Michigan 
State College Chemistry Department, 
will be held August 22-25 in the 
Kedzie Chemistry Laboratory on the 
college campus. Teachers at both 
the high school and college levels 
are invited to attend and to bring 
their families. The registration fee 
is $2.50; nonprofessional guest fee, 
$1.00; housing and meals at Shaw 
Hall, Tuesday through Friday, 
$12.75. Further information may be 
obtained from K. G. Stone, Kedzie 
Chemistry Laboratory, Department 
of Chemistry, Michigan State Col- 
lege, East Lansing, Michigan. 


A course in instrumentation for 
radioisotope work will be conducted 
by the Special Training Division of 
the Oak Ridge Institute of Nuclear 
Studies, September 5-15. The course, 
which is limited to 40, will be open 
to..chemieal instrument specialists, 
electrical engineers, physicists, and 
others specializing in instrumenta- 
tion. Morning sessions will be de- 
voted to formal discussion of specifie 
topics and afternoon sessions will 
include informal group discussions. 
A fee of $25 is charged for the 
course. Participants will pay their 
own living and traveling expenses. 
Additional information and appli- 
cation blanks may be obtained from 
Ralph T. Overman, Chairman, Spe- 
cial Training Division, Oak Ridge 
Institute of Nuclear Studies, P. O. 
Box 117,-Oak Ridge, Tennessee. 


Industrial Laboratories 


Televised surgical operations and 
clinical procedures will be viewed 
this summer in five Latin American 
countries through a joint arrange- 
ment between E. R. Squibb and 
International Corporation 
and the International General 
Electric Company, Inc. ‘‘ Video 
Medico’’ will be demonstrated at 
the Brazilian Congress of Gastro- 
Enterology, to be held in Sao Paulo, 
and at the Congress of International 
College of Surgeons, Buenos Aires. 
Demonstrations will also take place 
at San Juan, Puerto Rico, Caracas, 
Venezuela, and Mexico City. Pro- 
grams demonstrating adaptability 
of television to educational, civic, 


health, and religious training will 
also be presented in each country. 


General Mills Research Labora- 
tories has appointed Robert J. Fos- 
ter head of its Chemical Engineering 
Department in Minneapolis. Dr. 
Foster joined the laboratories’ staff 
in 1943. 


Meetings and Elections 


Two international syphilis semi- 
nars will be held in Helsinki and 
Paris this fall under the auspices of 
the World Health Organization, for 
the promotion of exchange of in- 
formation on the prevention, diagno- 
sis, and treatment of syphilis. _Par- 
ticipants will review the results of the 
World Health Organization-United 
Nations International Children’s 
Emergency Fund campaigns against 
congenital syphilis through penicillo- 
therapy. These campaigns are now 
under way or in preparation in many 
eountries of Europe, Asia, America, 
and the Eastern Mediterranean. The 
Helsinki seminar, to be held Sep- 
tember 4-10, will include specialists 
from Denmark, Iceland, Norway, 
Sweden, the United States, and Fin- 
land. The Paris meeting, September 
25-October 7, will include specialists 
from Belgium, Greece, Ireland, 
Italy, Luxembourg, The Netherlands, 
Portugal, United Kingdom, United 
States, Switzerland, Yugoslavia, and 
France. 


' The Fifth Calorimetry Confer- 
ence will meet September 5 at the 
Technological Institute of North- 
western University. Full details of 
the conference may be obtained from 
Daniel R. Stull, Physical Research 
Laboratory, Dow Chemical Company, 
Midland, Michigan. 


A conference on differential 
equations will be held September 
8-9 at the University of Maryland. 
The conference is under the spon- 
sorship of the university’s Institute 
for Fluid Dynamics and Applied 
Mathematics and the Department 
of Mathematics. Speakers will in- 
clude M. Morse, Institute for Ad- 
vanced Study, Princeton; N. Arons- 
zajn, Oklahoma Agricultural and 
Mechanical College; J. Leray, Col- 
lége de France, Paris; J. Hadamard, 


Institut de France, Paris; M. Picone, 
Istituto Nazionali per le Applicazioni 
del Calealo, Rome; and M. Martin 
and A. Weinstein, both of the Uni- 
versity of Maryland. Those plan- 
ning to attend the conference should 
advise Prof. J. L. Vanderslice, De- 
partment of Mathematies, University 
of Maryland, College Park, Mary- 
land not later than August 1. There 
will be no registration fee. 


The American Oil Chemists’ So- 
ciety will hold its fall meeting at the 
Sir Francis Drake Hotel in San 
Francisco, September 26-28. Fur- 
ther information may be obtained 
from the general chairman, E. B. 
Kester, Western Regional Research 
Laboratory, Albany, California. 


The 1950 sessions of the Gulf and 
Caribbean Fisheries Institute have 
been scheduled for November 6-10 at 
the Sans Souci Hotel, Miami Beach, 
Florida. In response to a number 
of requests, a special concurrent one- 
day session has been scheduled for 
November 6, in order to allow pres- 
entation of papers dealing with the 
basie oceanography and marine biol- 
ogy of the Gulf of Mexico and the 
Caribbean. Those wishing to present 
papers in these fields unrelated to 
fisheries, as well as in the field of 
fisheries, should write before July 30 
to the Director, Marine Laboratory, 
University of Miami, Coral Gables, 
Florida. 


The American Electroencephalo- 
graphic Society at its annual meet- 
ing, June 10-11, elected the following 
officers for the ensuing year: presi- 
dent, Robert S. Schwab, Massachu- 
setts General Hospital; vice presi- 
dent, James L. O’Leary, Washington 
University School of Medicine ; treas- 
urer, Mary A. B. Brazier; and secre- 
tary, John A. Abbott, both of Massa- 
chusetts General Hospital. 


A national conference on pre- 
medical education, sponsored by 
Alpha Epsilon Delta in cooperation 
with the Association of American 
Medical Colleges, will be held at the 
Lake Placid Club, Essex County, 
New York, October 21-22, preceding 
the annual mecting of the associa- 
tion, October 23-25. The conference 
will be organized as a workshop of 
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round-table discussion groups of 
medical and premedical educators. 
The meetings are being arranged 
under the direction of Hugh E. 
Setterfield, national president of 
Alpha Epsilon Delta and professor 
of anatomy, Ohio State University 
College of Medicine. Further in- 
formation may be obtained by writ- 
ing to Alpha Epsilon Delta, 303 Up- 
land Road, Havertown, Pennsylvania. 


The American Society of Plant 
Taxonomists elected the following 
officers for 1950-51: president, Lin- 
<oln Constance, professor of botany, 
University of California at Berkeley ; 
secretary, Reed C. Rollins, director 
of the Gray Herbarium, Harvard 
University ; treasurer, Robert Foster, 
Gray Herbarium, Harvard; president 
of the council, W. H. Camp, Acad- 
emy of Natural Sciences of Phila- 
delphia. 


The Nebraska Academy of Sci- 
ences at its annual meeting elected 
the following officers for 1950-51: 
president, Otis Wade, University of 
Nebraska; vice president, S. B. 
Shively, Nebraska Wesleyan Univer- 
sity; secretary, C. B. Schultz, Uni- 
versity of Nebraska; treasurer, C. E. 
Rosenquist, University of Nebraska. 


Deaths 


Juan José Osuna, a member of 
the AAAS since 1927 and a fellow 
since 1934, died in Arlington, Vir- 
ginia, on June 18. Born in Puerto 
Rico in 1884, Dr. Osuna received his 
education at Pennsylvania State Col- 
lege and Columbia University. He 
served as dean of the College of Edu- 
cation, University of Puerto Rico, for 
many years. His book, The History 
of Education in Puerto Rico, was 
published three months before his 
death. 


James Ellsworth Boyd, professor 
emeritus of mechanies at Ohio State 
University, died in Columbus, May 
10, after a long illness. He was 86. 
Prof. Boyd was the first chairman 
of the Department of Mechanics, 
and served there from 1906 to 1934. 


John Salem Lockwood, 42, pro- 
fessor of surgery at Columbia Uni- 
versity’s College of Physicians and 
Surgeons, died June 16. Dr. Lock- 


wood, who had done early research in 
the sulfa drugs, had recently been 
appointed clinical director and chief 
of surgical services of Memorial Hos- 
pital’s Center for Treatment of Can- 
cer and Allied Diseases in New York 
City. 


William Freeman Snow, 74, a 
specialist in public health and pre- 
ventive medicine, died June 12, in 
Bangor, Maine, near his summer resi- 
dence. Dr. Snow, a special consult- 
ant to the U. S. Public Health Serv- 
ice since 1936, was a founder and 
chairman of the American Social 
Hygiene Association. 


Walter C. Preston, research chem- 
ist, died June 12, in Cincinnati, at 
the age of 54. Dr. Preston, who had 
been associated with Procter and 
Gamble Company since 1923, was 
known for his development of silica 
gel as a drying agent. 


The collection of Foraminifera 
willed to the U. S. National Museum 
by the late Joseph A. Cushman has 
been combined with the museum 
collection to facilitate use of the 
material for study.; The Cushman 
collection comprises over 4,000 books 
and reprints, a ecard eatalog of 98,- 
000 species, and 175,000 study slides. 


The Australian Journal of Marine 
and Freshwater Research has been 
established by the Commonwealth 
Scientific and Industrial Research 
Organization for publication of re- 
search papers on results of original 
investigations on sea, estuarine, and 
freshwater fisheries, and related sub- 
jects. N.S. Noble, of the organiza- 
tion’s staff, has been appointed edi- 
tor of the new journal, which will be 
issued as the accumulation of ma- 
teria] dictates—possibly biannually. 
The first number has been published 
and orders should be addressed to the 
Secretary, CSIRO, 314 Albert Street, 
East Melbourne, C.2. The subscrip- 
tion rate is 7/6 per issue. 


A section on the chemistry of 
natural products has been established 
at the research laboratories of the 
National Heart Institute of the Na- 
tional Institutes of Health. Evan 
C. Horning, associate professor of 


chemistry at the University of 
Pennsylvania, has been appointed to 
head the new section. 


Botanical Nomenclature and 
Taxonomy, % symposium organized 
by the International Union of Bio- 
logical Sciences in cooperation with 
Unesco, and edited by J. Lanjouw, 
of the University of Utrecht, has 
been published by Chronica Botanica. 
It includes a supplement of altera- 
tions made in the International Rules 
of Botanical Nomenclature at the 
56th International Congress. An- 
other supplement deals with the pos- 
sibilities of an international associa- 
tion of taxonomic botanists (see 
Science, March 17, p. 294) to be 
established during the Stockholm 
Congress next month. The sym- 
posium, priced at $2.50, can be or- 
dered from the Chronica Botanica 
Company, Waltham, Massachusetts, 
or from Stechert-Hafner, Inc., New 
York City. 


Recently Received— 


Preservation of Agricultural Speci- 
mens in Plastics. G. R. Fessenden. 
U. S. Department of Agriculture. 
Publ. 679. U. S. GPO, Washing- 
ton 25, D. C. 


Tables of Confluent Hypergeometric 
n 1 
Function F( ?’ 3 x) and Related 


Function. National Bureau of 
Standards Applied Mathematics 
Series 3. U.S. GPO, Washing- 
ton 25, D. C. 35 cents. 

Spectrophotometry (200 to 1,000 
millimicrons). Kasson S. Gibson. 
National Bureau of Standards 
Cire. 484. U. S. GPO, Washing- 
ton 25, D. C. 25 cents. 

Catalog of Termites of the World. 
Thomas E. Snyder. Smithsonian 
Institution, Washington 25, D. C. 

Genetic-Statistical and Psychiatric 
Investigations of a West Swedish 
Population. Torsten Sjogren. Ej- 
nar Munksgaard, Norregade 6. 
Copenhagen, Denmark. 

Netherlands Export Book Catalog, 
1950. Book and Periodical Ex- 
port Center, Amsterdam, Nether- 
lands. Unesco coupons accepted. 

University of Michigan Museums Re- 
port, 1947-48. University Press, 
Ann Arbor, Mich. 
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PRINCIPLES OF SEDIMENTATION. New 2nd edition — 

By W. H. TWENHOFEL, University of Wisconsin. 673 pages, $6.50 3 
Although containing the same approach and organization, this new revision has been brought fully up to date. 
It treats sediments, beginning with origins, through transportation and deposition to formation of sedimentary 
rocks. Several new topies have been included, such as a discussion of selenium as a sediment. The number of 
illustrations has been approximately doubled. 


HIGH SPEED COMPUTING DEVICES 

By ENGINEERING RESEARCH ASSOCIATES. Ready in summer 
Introduces the reader to the general character of computing machines and the arithmetic techniques employed in 
using them. Shows the basic circuits used to perform various functions in a computing machine, and the rela- 
tionship between machine capabilities and the required mathematical tools. Intelligible, and up to date, this book 
will aid the reader in deciding which particular type of computing machine is adaptable to his particular problem. 


TRANSIENT PERFORMANCE OF ELECTRIC POWER SYSTEMS. Phenomena in Lumped 
Networks 
By REINHOLD RUDENBERG, Harvard University. MoGraw-Hill Electrical and Electronic Engineering Series. 
832 pages, $12.00 
This book is an enlarged edition in English of a classic German text. The treatment tends to develop a survey of 
the entire field of transients in lumped power circuits. Mathematics is considered as an auxiliary tool, and em- 
phasis is placed on physical understanding of the analysis of an example. Many numerical examples, taken from 
actual practice, are included, and numerous oscillograms and measurements further bridge the gap between theory 
and practice. 


DISEASES OF THE EYE, EAR, NOSE AND THROAT. A Textbook for Nurses 
By ALBERT P. SELTZER, M.D., Graduate School of Medicine, The University of Pennsylvania. 355 pages, 
$4.00 
This important text contains all the essential information about the diseases of the eye, ear, nose and throat which 
falls within the scope of nursing and presents a comprehensive coordination of the anatomy, physiology and 
treatment of the disease. 


PRINCIPLES AND PRACTICE OF SPECTROCHEMICAL ANALYSIS 
By NorMAN NACHTRIEB, University of Chicago. Ready in July 

Presents the theory which underlies chemical emission spectroscopy, and illustrates these principles by descriptions 
of practical applications of spectroscopy to various problems of chemical analysis. Concerned entirely with emis- 
sion spectroscopy in the ultraviolet and visual regions of the spectrum, the book treats such topics as, the diffrac- 
tion and refraction of light, the photographie process, the origin and excitation of spectra, construction of prism 
and grating spectrographs, the application of spectroseopy to qualitative analysis, and the quantitative analysis 
of metals, refractories, and solutions. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42no STREET, NEW YORK 18, N. Y. 
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CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK,.N. Y. 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


KLETT 
ELECTROPHORESIS 


Save Money 


Pat. Off.- 


Save Time 
Reg. U.S. 


BIOLOGICAL TEST DIETS 


Vitamin A Test Diet U.S.P. 
Rachitogenic Diet No. 2 U.S.P. 
Vitamin B-Complex Test Diet 

Tocopherol Test Diet 
Low-Potassium Diet 
Low-Calcium Diet 
“Protein-Free” Diet 
Normal-Protein Test Diet 
Low-Protein Test Diet 
Low-Iodine Test Diet 


For complete list of diet ingredients 
write for GBI list No. 677. 


GENERAL BIOCHEMICALS, INC. 


CHAGRIN FALLS, OHIO 


60 LABORATORY PARK 


OFFERED for sale 


AMERICAN INST. OF CHEM. ENGINEERS, 
Transactions, 1928-45, Vols. 21-41, cloth $140 


AMER. JOURNAL OF OPHTHALMOLOGY, 
1918-33, Vols. 1-16, hf calf (Vols.15-16 wrappers) 
$112 

INST. OF METALS, Journal, 1910-45, Vols. 3-71, 
cloth, one vol. wrappers (Vol. 70 lacks t.-n. & ind.) 
$252 

IRON & STEEL INST., Journal, 1880-1948 (Oct.), 
Vols. 17-160, 140 vols. cloth, rest unbound. Also 
Carnegie Scholarship Memoirs 1909-38, Vols. 1-27 
(lacks 8-10), cloth, and Miscell. Report of the 
ISI, 18 vols., cloth $322 


PHYSICAL SOC., Proceedings, 1905 (April) —1946 
(Nov.), Vols. 19, pt. v., to 58, pt. vi. (lacks Vol. 
26, pt. i., 28, pts. i.-v., 30, pt. ii.), wrappers $168 


SOC. OF CHEM. INDUSTRY, Journal 1882-1930, 
Vols. 1-49 (lacks Vol. 4). Also Coll. Indices 
1882-1905, 34 vols. hf Ithr, 17 vols. cloth (some 
backs broken) $224 


ZEITSCHR. f. d. GES. NEUROLOGIE u. d. PSY- 
CHIATRIE ORIGINALIEN, 1910-43, Vols. 1- 
175 (lacks 166/167), 1-165 bound in 132 vols. 
cloth, 168-175 unbound. Also the Referata 1910- 
21, Vols. 1-24, in 21 vols. cloth $1414 


Details of these and many other journals, and books, are 


given in our Cat. 627, free upon request. 


W. HEFFER & SONS LIMITED 


Booksellers, CAMBRIDGE, ENGLAND 


¥,.5 
10 
if 
“fee 
i 
KOGL Mle =. 
4 


June 30, 1950, Vol. 111 SCIENCE 


ll 


wom READY FOR THE FALL SEMESTER my, 


Plant 


By James BonNER 
California Institute of Technology, Pasadena, California 


September 1950, approx. 550 pages, illustrated, about $6.80 


This book brings together and synthesizes the widely scattered literature con- 
cerning the biochemistry of higher plants and for the first time integrates the 
available information within the framework of general biochemistry. Plant 
Biochemistry will be useful not only as a reference work for the advanced 
student of the plant sciences, but it will also be suitable as a text for courses in 
plant or agricultural biochemistry on the advanced undergraduate level. 


CONTENTS 


An Introduction to Plant Biochemistry — The Monosaccharides — The 
Disaccharides — Transformation of the Sugars — Starch — Inulin and the 
Water-Soluble Polysaccharides — Cellulose — Noncellulosic Polysaccharides 
— The Pectic Substances — The Polyuronide Hemicelluloses — The Gums, 
Mucilages, and Gel-Forming Substances — Lignin — Composition of the 
Cell Wall — The Organic Acids of Plants — Plant Respiration — Synthesis 
and Metabolism of Amino Acids — The Plant Proteins — The Plant Proteoly- 
tic Enzymes — Nitrogen Metabolism of Seedlings ——- Nitrogen Metabolism of 
Leaves — Purines and Pyrimidines — Alkaloids — Nitrification and Nitrogen 
Fixation — Lipids and Lipid Metabolism — Essential Oils — The Carotinoids 
— Rubber — The Anthocyanins and Anthoxanthins — The Plant Growth 
Substances — Photosynthesis — Indexes. 


Chemistry and Biology of Proteins 


By Haurowi1tz 


Department of Chemistry, Indiana University, Bloomington, Indiana 
September 1950, approx. 350 pages, illustrated, about $5.00 


In the first part of the book the isolation and analysis of proteins, their amino 
acid content, and their physical-chemical properties are described. Modern 
views on the structure of native and denaturated proteins are discussed ex- 
tensively. The second part of the volume contains a description of the im- 
portant animal and vegetable proteins, including those with enzyme, hormone 
or immunological activity. The last chapters treat of the mechanism of pro- 
tein synthesis in the living cell. 


CONTENTS 

The Role of Proteins in Biology — Isolation, Purification and Determination 
of Proteins — The Hydrolytic Cleavage of Proteins — The Size and Shape of 
Protein Molecules — The Electrochemistry of Proteins — Interaction of Pro- 
teins with Water — The Internal Structure of Globular Proteins — Albumins, 
Globulins, and Other Soluble Proteins — Insoluble Proteins — Combination 
of Proteins with Other Substances — Conjugated Proteins — Proteins with 
Enzymatic Properties — Proteins with Hormone Activity — The Role of Pro- 
teins in Jinmunological Reactions — Toxins (Toxic Proteins) — The Supply 
of Amino Acids for the Biosynthesis of Proteins — Protein Synthesis — Sub- 
ject Index. 


| ACADEMIC PRESS INC., Publishers 
125 East 23 Street, New York 10, N. Y. 
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Again AMunibable 
MAMMARY TUMORS IN MICE 


VIII + 223 pages, 7% x 10% inches 
double column, illustrated, clothbound 
Reproduced, new price $3.50 
(to AAAS members $3.00) 


This symposium volume of the AAAS has, dur- 
ing the five years since its publication, attracted in- 
creased attention. After having been reported out 
of print for some time, the volume is again availa- 
ble. It contains 12 papers, contributed by members 
of the National Cancer Institute. 


© AAAS SYMPOSIUM and other PUBLICATIONS 


7¥2 x 10¥2 inches, illustrated, clothbound 
(a) indicates cash prices to members. 
(b) prices to nonmembers and institutions. 


(TZ HUMAN MALARIA, 44 papers on history, parasitology, 
anopheline vectors, * epidemiology, symptoinatology, pathol- 
ogy and immunity, treatment, bys and eradication: 
reprinted. 406 pp. (a) $4.00, ( 00. 


OULIEBIG and AFTER LIEBIG—A Century of Progress in 
Agricultural Chemistry. 10 papers make in con- 
venient form the history of one of the most significant de- 
on in agricultural science. 119 pp. (a) $2.50, 


(CJ RELAPSING FEVER in the AMERICAS, 20 papers on 
symptomatology, diagnosis, mies, epidemiology, pathol- 
ogy and ee tick vectors, treatment _ public 
health aspects. (a) $2.50, (b) $3.00. 


(ADENTAL CARIES and FLUORINE, 11 pers report on 
investigations in the British Isles, India a Africa and 
the U.S.A. 111 pp. (a) $3.00, (b) 3.50. 


rOgress rt addressed largely to future workers. 412 
pp. (a) $6.50, (b) $7.73 


OMRICKETTSIAL DISEASES of MAN, 27 papers record the 
control of Rickettsial diseases during World War II and 
reveal the scientific foundation on which the adopted . « - 
ods rest. 255 pp. (a) $5.25, (b) $6.25. 


OU LIMNOLOGICAL ASPECTS “4 WATER SUPPLY and 
WASTE DISPOSAL (6x9), 8 papers sample the border 
area within the scope of i to the engi 4 
and the oceanographer. 93 pp. (a) $2.75, 


PROCEEDINGS and DIRECTORY of MEMB®ERS 
1940-1948, 6 x9 inches, 1219 pp. 
(a) $8.50, (b) $9.50 


A.A.A.S. PUBLICATIONS 
1515 Massachusetts Ave., N.W. 
Washington 5, D. C. 


Please accept my order for one copy of Mammary Tumors 
tn Mice and for the volumes checked above. My check in 


GUARANTEED LITTERS 


from 


PREGNANT MICE 


CF#1 strain and CF #1 + Chocolate hybrid mice now 
available for laboratory research on Coxsackie and 
other viruses. Both types show high resistance to 
Infantile Diarrhea. 


Newly designed carrier contains ten pregnant mice 
each isolated in individual compartments of master 
carton. 


All shipments fully guaranteed as to usable litter. 
Where litter is lost or becomes un-usable in transit, 
full credit will be given. 


Orders can be filled in areas within a range of two 
days express from shipping point. In order to insure 
availability of mice it is necessary that we be given 
three weeks notice in advance of required shipping 
date. 


For full details, write to: 


) 


CARWORTH FARMS 


NEW CITY - ROCKLAND COUNTY - NEW YORK 


REPORT of THE SPECIAL COMMITTEE 
on the 


CIVIL LIBERTIES 
OF SCIENTISTS 


to The EXECUTIVE COMMITTEE, 


AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF 
SCIENCE 


mimeographed 63+ VI pages 
Orders for 1 to 4 copies: $1.00 per copy 
“ 5 to 10 copies: 90¢ per copy 
“20 or more: 80¢ per copy 


TO: A.A.A.S. Publications * 1515 Massachusetts Ave. 

N.W., Washington 5, D. C. 

Please send me —______ copies: Report of the 

Special Committee on the Civil Liberties of 

Scientists. My check (or postal note) for 
‘enclosed. 


Name 


Street 


City Zone State 
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> An Important Series 

| for BOTANISTS ... 
ENTOMOLOGISTS... 
and LOOLOGISTS... 


Handbooks of 
American Natural History 
ALBERT HAZEN WRIGHT 


Cornell University 
MICROTOME KNIFE SHARPENER 


for perfect edges...three times faster 


HANDBOOK OF SALAMANDERS 
The Salamanders of the United States, of Canada, 
and of Lower California 
By SHERMAN C. BISHOP, Professor of Vertebrate Zo- 
ology, Univ. of Rochester 

569 pp., 144 illus., 56 maps, $5.50 


Operation is simple, eliminates honing and stropping. 


Assures hollow-ground edges that cut better and last 
much longer. Send for our Illustrated Bulletin MKS-12. 


HANDBOOK OF LIZARDS 

Lizards of the United States and of Canada 

By HOBART M. SMITH, Professor of Zoology, Uni- 
versity of Illinois 578 pp., 271 illus., 41 maps, $5.75 


Scientific Company 


SIXTH AND NEVIN AVENUE + RICHMOND, CALIF. 


THE MAMMALS OF EASTERN UNITED STATES 
An Account of Recent Land Mammals Occurring 
East of the Mississippi 

By WILLIAM J. HAMILTON, JR., Professor of Zo- 


logy, Cornell University 440 pp., 183 illus., $4.50 
KARL LAMBRECHT 


: AQUATIC PLANTS OF THE UNITED STATES 
established 1933 By WALTER.CONRAD MUENSCHER, Professor of 


4318 N. Lincoln Ave. @ Chicago 18, Ill. Botany, Cornell University ; 
384 pp., 157 illus., 400 maps, $5.00 


HANDBOOK OF FROGS AND TOADS 

Of the United States and Canada 

By ALBERT HAZEN WRIGHT, Professor of Zoology, 
Emeritus, Cornell University and ANNA ALLEN 


CRYSTAL OPTICS WRIGHT 652 pp., 126 illus., 37 maps, 3rd Ed., $6.50 


THE SPIDER BOOK 

By JOHN HENRY COMSTOCK, late Professor of En- 
tomology, Cornell University. Revised and edited by 
W. J. GERTSCH, Associate Curator, American Museum 
of Natural History 740 pp., 770 illus., Revised Ed., $6 


HANDBOOK OF THE MOSQUITOES OF 


Specialist in the fabrication of Crystal NORTH AMERICA 
4 ‘ . Their Anatomy and Biology; How They Can Be 
Optics. Many Nicol Type Prisms de- Studied and How Identified; How They Carry Dis- 


ease and How They Can Be Controlled 
By ROBERT MATHESON, Professor of Entomology, 
turing facilities for both Crystal & Pre- Emeritus, Cornell Univ. 322 pp., 75 illus., 2nd Ed., $4 


cision Glass Opties available. COMSTOCK PUBLISHING CO., INC. 
124 Reberts Place, Ithaca, New York 


livered from stock. Limited manufac- 
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Personnel Placement 


The Market Place 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 8 words (e.g., a 25- 
word ad, plus a “Box Number’, equals 33 words). All 
ads will be set in regular, uniform style, without display; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for “Box Numbers”. 

2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Academic Position, Head of Department, desired by organic-bio- 
chemist Ph.D., with broad training in related fields. An experi- 
enced enthusiastic teacher, interested in research, would enjoy an 
active role in a = institution. Highly recommended, Age 44. 
Box 206, SCIENCE 6/30 


Botanist: M.S., desires position, teaching, research; teaching ex- 
perience, botany, biology; industrial dairy bacteriol- 
ogy, plant propagation. Box 217, SCIENCE x 


Botanist, Ph.D. Extensive teaching experience and research ex- 
perience in Plant Physiology, Ecology, Taxonomy and Plant 
Anatomy. Experience gained in the East, nts Southwest 
and the Pacific States. Box 218, SCIENCE x 


Microbiologist-Bacteriologist: Ph.D., 33, eleven years’ responsible 
teaching and investigation, two post- -doctoral fellowships, desires 
university position. Minimum $6000. Box 200, SCIENCE. R6/30 


Parasitologist ; M.S. degree; considerable work toward Ph.D.; 
nine years’ experience in various scientific fields along administra. 
tive lines; for further information, please write Burneice Larson, 
Medical Bureau, Palmolive Building, Chicago. 


Physiologist: Ph.D., Enzyme-cytochemistry, 3 years teaching ex- 
perience, biology, physiology, desires teaching or research position. 
Box 219, SCIENCE. x 


Zoologist: Experienced college teacher desires change, research op- 
portunity. Several years successful teaching. Former Na- 
tional Research Council Fellow. Research publications in ecol- 
ogy. Interested in teaching, museum, research, or library position. 
Bx 215, SCIENCE. 7/14 


POSITIONS OPEN 


Positions Open: 

(a) Medical bacteriologist and virologist to join faculty of depart- 
ment of pathology; university college of medicine; physician or 
candidate with Ph.D. required. (b) Physicist; group clinic spe- 
cializing in radiology; university medical center; West. (c) En- 
docrine research chemist capable of doing endocrine assays; 18-man 
clinic operating own hospital of fairly large size; university af- 
filiations; East. (d) Instructor, radiographic technique; science 
major, teaching and research apy A required; department, 
radiology, university medical school; $4800. (e) Microbiologist: 
Ph.D., fundamental training in fermentations, soils and_ alli 
biochemistry required; research appointment; California. (f) As- 
sistant production manager, biological manufacturing company ; 
Master’s degree in pharmacy or pharmaceutical chemistry desired. 
(g) Editorial assistant; biologist with minimum B.S. degree, Mas- 
ter’s preferred; large pharmaceutical company, Middle West. (h) 
Bacteriologist, Ph.D. agricultural college ; — consist of six 
months’ teaching, six months’ research. (i) Y oung man with back- 
ground in chemistry qualified to serve as executive in advertising 
agency handling accounts several large chemical companies: 
$10,000. S6-5 Burneice Larson, Medical Bureau, Palmolive Build- 
ing, Chicago. x 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


1. Rate: 20¢ per word for classified ads, minimum charge 
$5.09 for each insertion. Such ads are set in uniform style, 
without display; the first word, only, in bold face type, 
For display ads, using type larger or of a different style 
than the uniform classified settings, and entirely enclosed 
with separate rules, rates are as follows: 


Single insertion $16.00 per inch 
7 times in 1 year 14.50 per inch 
13 times in 1 year 13.00 per inch 
26 times in 1 year 11.50 per inch 
52 times in 1 year 10.00 per inch 


2. Payment: For all classified ads, payment in advance is 
required, before insertion can be made. Such advance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising “‘copy’ instructions. 

For display advertisers, monthly invoices will be sent on 
a charge account basis—providing satisfactory credit is 
established. 


3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later than 14 ‘alae preceding date of publication (Friday 
of every wee! 

For proof service on display ads complete “‘copy” instruc- 
tions must reach the publication offices of SCIENCE, 1515 
Massachusetts Avenue, N.W. Washington 5, D. 
later than 4 weeks preceding date of publication. 


BOOKS 


— YOUR PERIODICALS 


We need Complete Sets, Runs, Volumes and Single nombers. 
CASH IN on your periodical accumulations NOW! 
COLLEGE LIBRARY SERVICE @ Dept. A, Box 311, N. Y. 3 


lso send us your list of wants 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. J. S. CANNER AND COMPANY, 909 
Boyston Street, Boston 15, Massachusetts. tf 


WANTED TO PURCHASE: 
SCIENTIFIC 
Sets and runs, forei; 
SCIENTIFIC "BOOKS 
Entire libraries and smaller collections 
WALTER Jj. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


... a beautiful volume—unique in 
its scientific and historic content 


entennial 


ia ee hy commemorate the first 
om red years of th include 42 papers 
by leading pean in thirteen major fields. 


Cash price to AAAS members—$4.50* 
Nonmembers and __institutions—$5.00 
*Note: Members may use special price 

for prepaid order and one copy only. 


ORDER NOW from A.A.A.S. PUBLICATIONS 
1515 Massachusetts Ave., N.W., Wash. 5, D. C. 
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The Market Place 


SUPPLIES AND EQUIPMENT 


QUARTZWARE 


for laboratory and industry 
A complete line of standard laboratory ware 
Also custom fabricating to meet your requirements. 
For particulars, write: Quartzware Division 


THE PANRAY CORP. 


340 Canal Street, New York 13, N. Y. 


HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 


HORMONE ASSAY LABORATORIES, Inv. @ $98 ©. 58th St 


TRANSPARENT BOXES 


Five Sizes: Mzximum protection and 
visibility for samples, specimens, small 
parts and other objects easily lost. 
Write for Leaflet TR-S 
R. P, CARGILLE 
116 Liberty St., New York 6, N. Y. 


PARASITOLOGICAL PREPARATIONS 
@ high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


ANIMAL CAGES AND ACCESSORY 
EQUIPMENT 
NOW ACCEPTED FOR EARLY DELIVERY 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 
Write for Illustrated brochure 


ORDERS 


DOGS RABBITS 
LABORATORY ANIMALS CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals) MICE POULTRY GUINEA PIGS 


Reasonably priced—Dependable service 


GLYCOCYAMINE—Hydroxyproline, L-Methionine 
@ AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Les Angeles 36, California 


All Amino Acids (natural, synthetic, unnatural), 


Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. 17, Strect, 


SUPPLIES AND EQUIPMENT 


FOR UNIFORM RESULTS 


Eliminate the nutrition variable in your 

work with lab animals. Use Purina 

Laboratory Chow for uniform results. 
RALSTON PURINA COMPANY 

St. Louis 2, Mo. 


STAINS 


STARKMAN Biological Laboratory 


@ RARE 
e COMMON 
Price list on Request 
461 Bloor St., W. 
Toronto, Canada 


DOUGHERTY CHEMICALS 


87-34 134th 
Richmond Hill 18, 
me: Jamaica 3- 


| THYMINE 


a tested formula 
for increasing your sales 


ADVERTISE in SCIENCE 


Satisfied advertisers give proof that SCIENCE 
@ PRODUCES SALES 


“Science is consistently our* most profita- 
ble medium. Business secured solely thru 
SCIENCE ads has been the backbone of 
our success in this field.” 


. our client* joins us in expressing 
our satisfaction at the results advertising 
in SCIENCE has accomplished.” 


@ INCREASES INQUIRIES 
“The Chemical Company* 
ceived over 80 inquiries from a Y4-page, 
which was far more than they expected.” 


“SCIENCE is an exceptionally fine pro- 
ducer of inquiries and sales for us.*” 


* BUILDS DISTRIBUTION 


... we* feel that our advertisements in 
SCIENCE have been of great value to us 
in making our animals known throughout 
the scientific world. . . . We consider it 
one of the best mediums for this purpose.” 

* Names on Request 


... YOUR SALES STORY to the more than 32,000 SCI- 
ENCE subscribers . a fertile market for your Scientific 
Books, Services, or Supplies. 

. this same as evidenced by the 
increasing number satisfied” vertisers. 
PROOF that SCIENG I produces results! 


See “Charges and Requirements” page 14, 
or write for Rate Card 26E today. 
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The SCIENTIFIC MONTHLY 


in cooperation with the 


SMITHSONIAN INSTITUTION 


e announces the 


th ANNUAL INTERNATIONAL SALON 
Photography Science 


ELIGIBILITY 

Any scientist actively engaged in re- 
search (including photographic), teach- 
ing, private practice, or consulting work 
is eligible. All photographs must be 
taken for scientific purposes, and purely 
pictorial and hand-colored prints are not 
eligible. 


DEADLINES 
Entries will be received by The Editor, 
THE SCIENTIFIC MONTHLY, Novem- 
ber 1 to 27, 1950. Prize winners will 
be notified on or before December 10, 
1 


AWARDS 
First, second, and third awards and five 
honorable mentions will be given in each 
section. Suitable certificates will go to 
the winners. 

CONDITIONS 


Prints must be mounted on 16 x 20 inch 
mounts, carrying technical and other in- 
formation, and be shipped prepaid. No 
entry fee is required. A total of 8 en- 
tries (each one numbered), 4 in color 
and 4 in black and white, may be sub- 
mitted. All entries will be returned 
after being shown in this country and 
abroad. 


For complete information 
and entry blanks, write to 
The Editor, THE SCIENTIFIC MONTHLY 
1515 Massachusetts Ave., N.W. 
Washington 5, D. C. 


Photograph from Third Salon 
by Charles J. Salat 
of Armour Research Foundation 
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Photomicrography 


& scientific photography 


Designed for the ultimate in versatility, the new Silge & Kuhne 
Orthophot provides all the facilities for photomicrography (using 
any standard microscope), photomacrography, microprojection, 
photocopying, microfilming, x-ray copying, enlarging, and general 
laboratory and scientific photography. 


‘PHOTO. 
REPRODUCTION. 


Black Bakelite table 
end oblique comera 
erm convert Ortho- 
phot to photocopy 
unit for gross speci- - 
mens, drawings, 
photographs, pa- 
pers, etc. Special ta- 
ble transilluminates. 


PHOTO. 
MACROGRAPHY 


In seconds, Orthophot 
converts for photoma- 
crography. Adjustable 
macro-stand replaces 
microscope. Same 
highly-controllable il- 
lumination and split- 
micron focusing used. 


Orthophot set up for photomicrography with 
standard microscope. Built-in, permanently- 
aligned light source with complete color and 


"ENLARGING -CINEMICROGRAPHY 


intensity controls. Precision reflex camera has 
split-micron focusing device. 


MICROSCOPY | 


Seporotely, il- 
lustrated, or as 
port of com- 
plete Ortho- 


Substitution of enlarger 
head with opal-bulb 
light source and double 
condensing lens mokes 
Orthophot into precision 
photoenlarger. Quick, 
needle-sharp focusing 
with illuminated target 
on table and using re- 
flex mirror. 


Simplified column on Or- 
thophot accommodates still 
cameras from miniatures 
to 4 by 5 Groflex types, 
almost all 8- and 16-mm 
cine comeros, and many 
35-mm models. Extended 
adjustments provide align- 
ment with standard micro- 
scopes. 


phot, Ortho-il- 
luminator ex- 
cels for routine 
microscopy, 
darkfield, and other research techniques, and 
particularly phase work. Neor parallel beam of 
light, free from filament image, rises vertically 
from base, entering microscope condenser di- 


Accessory units not shown include microprojection viewer with 8- by 8-in. vertical 
ground glass, alternative exposure meters approximately 20 and 2000 times as 
sensitive as standard commercial types, and bellows-extension adapters to in- 
crease magnification or establish fixed ratios. 


Ki; 


This versatile equip t is supplied either in compl or in sep 
sections to coordinate with existing laboratory facilities. Write for descriptive data. 


tect!y. Operation on a-c or power. 


Orthophot as shown at 


top (without microscope) 
$825.00. f.o.b. destina- 
tion U.S.A. 


153 Kearny St. 


Francisco 8, Calif. 


Specialists in Microscopic and Photomicrographic Equipment 


or new horizons in 
t 
| 
Sige & Kubne 


.. Keep Your @ SPENCER Instruments 
Functioning Like NEW with 


Customer Service 


AO Spencer Microscopes and Instruments have been 


designed and built in the U. S. A. for over 100 years. 


Hundreds of thousands are in use all over the world to- 


day, capably carrying out the purpose for which they 


were originally designed. Heavy wear and damage each 


year take their toll of these useful and valuable instru- 


ments. Proper maintenance will however extend their 


useful life almost indefinitely. 


American Optical Company’s Customer Service De- 


partment has been newly organized to give you rapid, 


expert, and efficient reconditioning service on AO 


SPENCER Instruments, optical components, and micro- 


tome knives. 


AO SPENCER Branch Offices are always glad to be 


of help and assistance to you. Why not call the one 


located nearest to you for guidance in packing your in- 


struments for shipment to the factory. Upon receipt of 


your instruments, quotations will 


gladly be furnished. Take advantage 


of this factory service where only factory trained work- 


men do the work with tools and machinery designed 


especially for this purpose. For further information 


write Dept. FS. 


American Optical 


COMPANY 


INSTRUMENT DIVISION e BUFFALO i5, NEW YORK 


Br. anch Offic €S52 New York Chicago SanFrancisco Washington 
Boston Los Angeles Dallas Columbus __ St. Louis 
Philadelphia Atlanta Pittsburgh Minneapolis 
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